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SOIL ASSOCIATIONS * 


WELL DRAINED AND MODERATELY WELL DRAINED SOILS FORMED IN GLACIAL 
DRIFT AND LACUSTRINE SILTS; ON UPLANDS 


| Heimdal-Svea-Sisseton association: Well drained and moderately well drained, 
feta nearly level to steep, loamy soils formed in glacial drift 


™] Poinsett-Eckman-Heimdal association: Well-drained, nearly level to sloping, silty 
_} and loamy soils formed in glacial drift and lacustrine silts 


WELL-DRAINED TO POORLY DRAINED SOILS FORMED IN GLACIAL TILL; ON 
UPLANDS 


Peever association: Well-drained, nearly level to sloping, loamy soils formed in 
clayey glacial till 


[4 ] Forman-Aastad association: Well drained and moderately well drained, nearly level 
to rolling, loamy soils formed in loamy glacial till 


Peever-Tonka association: Well-drained and poorly drained, level to gently undu- 
lating, loamy and silty soils formed in clayey glacial till 


Forman-Aastad-Buse association: Well drained and moderately well drained, gently 
undulating to steep, loamy soils formed in loamy glacial till 


Hamerly-Vallers association: Moderately well drained to poorly drained, nearly 
level and gently undulating, loamy soils formed in loamy glacial till 


SOMEWHAT EXCESSIVELY DRAINED AND WELL-DRAINED SOILS FORMED IN 
OUTWASH SEDIMENT; ON UPLANDS AND TERRACES 

Renshaw-Fordville association: Somewhat excessively drained and well-drained, 
nearly level to steep, loamy soils that are shallow and moderately deep over out- 
wash sand and gravel 
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WELL-DRAINED SOILS FORMED IN LOESS AND GLACIAL TILL; ON UPLANDS 


(se) Vienna association: Well-drained, nearly level to sloping, silty soils formed in 
loess and glacial till 
MODERATELY WELL DRAINED TO POORLY DRAINED SOILS FORMED IN LA- 
CUSTRINE SEDIMENT, GLACIAL MELT-WATER DEPOSITS, AND GLACIAL 
TILL; ON UPLANDS 
Marsh-Antler-Hamerly association: Marsh and moderately well drained to poorly 
drained, nearly level, calcareous, silty and loamy soils formed in lacustrine sedi- 
ment and glacial till 
Towner-Hecla-Hamar association: Moderately well drained to poorly drained, 
[1 | nearly level, loamy and sandy soils formed in glacial melt-water deposits and 
lacustrine sands 
Doran association: Somewhat poorly drained, nearly level, loamy soils formed in 
glacial melt-water deposits and glacial till 


Glyndon-Gardena association: Moderately well drained and somewhat poorly drained, 
nearly level, silty soils formed in lacustrine silts 


MODERATELY WELL DRAINED AND POORLY DRAINED SOILS FORMED IN 
ALLUVIUM; ON BOTTOM LANDS, LOW TERRACES, AND UPLAND FLATS 


LaDelle-Playmoor-Lamoure association: Moderately well drained and poorly drained, 
nearly level, silty soils formed in alluvium 


Dovray-Ludden-Lamoure association: Poorly drained, nearly level, clayey and 
silty soils formed in alluvium 


* Terms for texture used in the descriptive heading of the associations apply to the surface 
layer of the major soils. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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Original text from each individual map sheet read: 
This map is compiled on 1971 aerial photography by the U. S. Department of Agricul- 
ture, Soil Conservation Service and cooperating agencies. Coordinate grid ticks and 
land division corners, if shown, are approximately positioned. 
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SOIL LEGEND 


Each soil symbol consists of two or three letters; for example, AaA, Ac, or At. If slope is given in the 
soil name, the third letter A. B.C, D. E, or F indicates the class of slope. Symbols without a slope 


SYMBOL 


Aastad loam, 0 to 2 percent slopes 
Antler-Colvin silt loams 
Antler-Tonka silt loams 


Antler and Hamerly soils, 0 to 2 percent slopes 


Barnes-Buse stony complex, 9 to 40 percent slopes 
Bearden silty clay loam 

Borup silt loam 

Buse-Forman loams, 21 to 40 percent slopes 


Colvin silt loam, saline 


Dickey fine sandy loam, 0 to 2 percent slopes 
Dickey fine sandy loam, 2 to 6 percent slopes 
Divide-Marysland loams 

Doran loam 

Dovray clay 


Eckman loam, 0 to 2 percent slopes 
Eckman loam, 2 to 6 percent slopes 
Eckman-Zell complex, 6 to 9 percent slopes 
Embden-Hamar fine sandy loams 


Fordville loam, 0 to 3 percent slopes 
Fordville-Renshaw loams, 3 to 6 percent slopes 
Forman-Aastad loams, 0 to 2 percent slopes 
Forman-Aastad loams, 2 to 6 percent slopes 
Forman-Aastad loams, 6 to 9 percent slopes 
Forman-Aastad loams, 9 to 15 percent slopes 
Forman-Aastad stony complex, 0 to 9 percent slopes 
Forman-Buse loams, 6 to 9 percent slopes, eroded 
Forman-Buse loams, 9 to 15 percent slopes, eroded 
Forman-Buse loams, 15 to 25 percent slopes 
Forman-Buse stony complex, 9 to 40 percent slopes 


Gardena silt loam 
Glyndon silt loam, 0 to 3 percent slopes 


letter are those of nearly level soils 


SYMBOL 


Hamar fine sandy loam 

Hamerly-Tonka complex, 0 to 3 percent slopes 
Hamerly-Vallers loams, 0 to 2 percent slopes 
Hamerly-Vallers loams, 2 to 4 percent slopes 
Hattie clay loam, 9 to 15 percent slopes 
Hattie clay loam, 15 to 40 percent slopes 
Hattie and Kloten soils, 9 to 25 percent slopes 
Hecla-Hamar loamy fine sands, 0 to 3 percent slopes 
Heimdal-Sisseton loams, 2 to 6 percent slopes 
Heimdal-Sisseton loams, 6 to 9 percent slopes 
Heimdal-Svea loams, 0 to 2 percent slopes 
Heimdal-Svea loams, 2 to 6 percent slopes 


LaDelle silt loam 
Lamoure silty clay loam 
Loamy Fluvaquents 
Ludden clay 


Maddock loamy fine sand, 0 to 6 percent slopes 
Maddock loamy fine sand, 6 to 25 percent slopes 
Marsh 

Marysland silt loam, wet 


Parnell silty clay loam 

Peever clay loam, 0 to 2 percent slopes 
Peever clay loam, 2 to 6 percent slopes 
Peever clay loam, 6 to 9 percent slopes 
Peever-Cavour complex, 0 to 3 percent slopes 
Peever-Tonka complex 

Playmoor silty clay loam 

Poinsett silt loam, 0 to 2 percent slopes 
Poinsett silt loam, 2 to 6 percent slopes 


Rauville mucky silt loam 

Renshaw loam, 0 to 3 percent slopes 
Renshaw loam, 3 to 9 percent siopes 
Renshaw-Sioux loams, 3 to 9 percent slopes 


SYMBOL 


Rnd 
RsE 
Rta 
RiB 


Sb 
ScF 
SnA 
SnB 
SsF 
StD 
Svc 
SwA 
SwB 


Tk 
To 


Renshaw-Sioux loams, 9 to 21 percent slopes 
Renshaw-Sioux stony loams, 9 to 40 percent slopes 
Rentill loam, 0 to 2 percent slopes 

Rentill loam, 2 to 6 percent slopes 


Sandy lake beaches 

Sieche loam, 15 to 40 percent slopes 

Sinai silty clay, 0 to 2 percent slopes 

Sinai silty clay, 2 to 6 percent slopes 

Sisseton loam, 25 to 40 percent slopes 
Sisseton-Heimdal loams, 9 to 25 percent slopes 
Svea loam, 5 to 9 percent slopes 

Sverdrup sandy loam, 0 to 3 percent slopes 
Sverdrup sandy loam, 3 to 9 percent slopes 


Tonka silt loam 
Towner fine sandy loam 


Ulen sandy loam 

Vallers-Hamerly loams, 0 to 2 percent slopes 
Vienna silt loam, 0 to 2 percent slopes 
Vienna silt loam, 2 to 6 percent slopes 
Vienna silt loam, 6 to 9 percent slopes 


Waubay silty clay loam 


Zell-Eckman complex, 9 to 25 percent slopes 
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Minor civil division ............. 
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Land survey division corners ... 


DRAINAGE 
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SOIL SURVEY OF 


Roberts County, South Dakota 


United States Department of Agriculture 
Soil Conservation Service 


In cooperation with 
United States Department of the Interior 


Bureau of Indian Affairs 
and 


South Dakota Agricultural Experiment Station 


[ This is a publication of the National Cooperative Soil Survey, a joint effort of the United States 
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Soil maps in this survey may be copied without permission, but any enlargement of these maps could 
cause misunderstanding of the detail of mapping and result in erroneous interpretations. Enlarged maps 
do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains informa- 

tion that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land for 
farming, industry, and recreation. 


Locating Soils 


All the soils of Roberts County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photovraphs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the same 
kind of soil. The soil symbol ts inside the area if 
there is enough room; otherwise, it is outside and 
a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used to 
find information. This guide lists all the soils of 
the county in alphabetic order by map symbol 
and gives the capability classification of each. It 
also shows the page where each soil is described 
and the page for the woodland group and range 
site in which the soil has been placed. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specified purposes can be developed by 
using the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 
soils that have the same limitation or suitability. 
For example, soils that have a slight limitation 
for a given use can be colored green, those with a 


moderate limitation can be colored yellow, and 
those with a severe limitation can be colored red. 

Farmers and those who work with farmers can 
learn about use and management of the soils 
from the soil descriptions and from the discus- 
sions of the capability units, the range sites, and 
the pasture, windbreak, and wildlife groups. 

Foresters and others can refer to the section 
“Use of the Soils for Woodland and Wind- 
breaks,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Use of the Soils for Wildlife Habitat.” 

Ranchers and others can find, under “Use of 
the Soils for Range,” groupings of the soils ac- 
cording to their suitability for range, and also the 
names of many of the plants that grow on each 
range site. 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, schools, 
and recreation areas in the section “Town and 
Country Planning. ” 

Engineers and builders can find, under “En- 
gineering Uses of the Soils,” tables that contain 
test data, estimates of soil properties, and infor- 
mation about soil features that affect engineer- 
ing practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the 
eee “Formation and Classification of the 

oils.” 

Newcomers in Roberts County may be espe- 
cially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
scribed. They a also be interested in the in- 
formation about the county given at the begin- 
ning of the publication and in the section “Addi- 
tional Facts About the County.” 
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Ro County is located in the northeastern 
corner of South Dakota (fig. 1). It is bounded on the 
north by North Dakota and on the east by Minnesota. 
Roberts County has a total area of 730,240 acres. Sisseton is 
the county seat. Other towns in the county are Claire City, 
Corona, Hammer, New Effington, Ortley, Peever, Rosholt, 
Summit, Victor, Whiterock, and Wilmot. 

Roberts County has a continental type of climate charac- 
terized by hot summers and cold winters. The paper any is 
nearly level to steeply sloping. Most of the soils formed in 
loamy to clayey glacial till, but the soils in the northeast 
part of the county formed in lacustrine silt and sand. The 
western part of the county lies on the Coteau De Prairies 
(3),2 which is a plateau highland shaped like a flatiron and is 
the most conspicuous land feature in eastern South Dakota 
and in Roberts County. This plateau rises about 1,000 feet 
above the eastern part of the county. The northwest corner 
of the county is part of the Minnesota River-Red River 
lowland, and the northeast corner is on what is known as 
Glacial Lake Agassiz. Drainage runs north or south along 
the Continental Divide. The main drainage channels for the 
county consists of the Minnesota River and the North Fork 
of the Whetstone River, which drain south, and the Bois De 
Sioux River, which drains north from Lake Traverse. 


* 
‘State Agricultural Experiment Station 


Figure 1—Location of Roberts County in South Dakota. 


1 Others who contributed to the soil survey are MERLE M. KOST, 
HARRY R. JAMES, GEORGE W. ANDERSON, and FRED WILSON, Soil 
Conservation Service. 


2 Italic numbers in parentheses refer to Literature cited, p. 112. 


Farming is diversified in this county, and farm income 
from the sale of liverstock is slightly more than that re- 
ceived from the sale of crops. Corn, soybeans, wheat, rye, 
oats, flax, and alfalfa are the main crops. About 64 percent 
of the total land area in the county is used for crops, and 20 
percent is used for range. The rest is used for tame pasture, 
wildlife habitat, recreation, and urban areas. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of soil 
are in Roberts County, where they are located, and how 
they can be used. The soil scientists went into the county 
knowing they likely would find many soils they had already 
seen and perhaps some they had not. They observed the 
steepness, length, and shape of slopes, the size and speed of 
streams, the kinds of native plants or crops, the kinds of 
rock, and many facts about the soils. They dug many holes 
to expose soil profiles. A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the surface 
down into the parent material that has not been changed 
much by leaching or by action of plant roots. 

The soil scientists made comparisons among the rofiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They clas- 
sified and named the soil according to nationwide, uniform 
procedures. The soil series and the soil phase are the 
categories of soil classification most used in a local survey. 

Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, all the 
soils of one series have major horizons that are similar in 
thickness, arrangement, and other important characteris- 
tics. Each soil series is named for a town or other geog- 
raphic feature near the place where a soil of that series was 
first observed and mapped. Peever and Forman, for exam- 
ple, are the names of two soil series. All the soils in the 
United States having the same series name are essentially 
alike in those characteristics that affect their behavior in 
the undisturbed landscape. 

Soils of one series can differ in texture of the surface layer 
and in slope, stoniness, or some other characteristic that 
affects use of the soils by man. On the basis of such differ- 
ences, a soil series is divided into phases. The name of a soil 
phase indicates a feature that affects management. For 
example, Peever clay loam, 0 to 2 percent slopes, is one of 
several phases within the Peever series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
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graphs show woodlands, buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
The soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning the 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil phase. It is not exactly equivalent, 
because it is not practical to show on such a map all the 
small, scattered bits of soil of sorhe kind that have been seen 
within an area that is dominantly of a reeognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of Roberts 
County: soil complexes and undifferentiated groups. 

A soil complex consists of areas of two or more soils, so 
intricately mixed or so small in size that they cannot be 
shown separately on the soil map. Each area of a complex 
contains some of each of the two or more dominant soils, and 
the pattern and relative proportions are about the same in 
all areas. Generally, the name of a soil complex consists of 
the names of the dominant soils, joined by a hyphen. 
Hamerly-Tonka complex, 0 to 3 percent slopes, is an exam- 
ple. 

An undifferentiated group is made up of two or more soils 
that could be delineated individually but are shown as one 
unit because, for the purpose of the soil survey, there is 
little value in separating them. The pattern and proportion 
of soils are not uniform. An area shown on the map may be 
made up of only one of the dominant soils, or of two or more. 
Antler and Hamerly soils, 0 to 2 percent slopes, is an undif- 
ferentiated group in this county. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, so severely eroded, or so 
variable that is has not been classified by soil series. These 
places are shown on the soil map and are described in the 
survey, but they are called land types and are given de- 
ae names. Marsh is a land type in this county. 

ile a soil survey is in progress, soil scientists take soil 
samples needed for laboratory measurements and for en- 
gineering tests. Laboratory data from the same kind of soil 
in other places are also assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kind of soil. 
a under defined management are estimated for all the 
soils. 

Soil scientists observe how soils behave when used as a 
growing place for native and cultivated plants, and as mate- 
rial for structures, foundations for structures, or covering 
for structures. They relate this behavior to properties of the 
soils. For example, they observe that filter fields for onsite 
disposal of sewage fail on a given kind of soil, and they 
relate this to the slow permeability of the soil or a high 
water table. They see that streets, road pavements, and 
foundations for houses are cracked on a named kind of soil 
and they relate this failure to the high shrink-swell potential 
of the soil material. Thus, they use observation and know- 
ledge of soil properties, together with available. research 
data, to predict limitations or suitability of soils for present 
and potential uses. 

After data have been collected and tested for the key, or 
benchmark, soils in a survey area, the soil scientists set up 
trial groups of soils. They test these groups by further 
study and by consultation with farmers, agronomists, en- 
gineers, and others. They then adjust the groups according 
to the results of their studies and consultation. Thus, the 


groups that are finally evolved reflect up-to-date knowledge 
of the soils and their behavior under current methods of use 
and management. 


General Soil Map 


The general soil map at the back of this survey shows, in 
color, the soil associations in Roberts County. A soil associ- 
ation is a landscape that has a distinctive proportional pat- 
tern of soils. It normally consists of one or more major soils 
and at least one minor soil, and it is named for the major 
soils. The soils in one association may occur in another, but 
in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide in 
managing a watershed, a wooded tract, or a wildlife area, or 
in planning engineering works, recreational facilities, and 
community developments. It is not a suitable map for plan- 
ning the management of a farm or field, or for selecting the 
exact location of a road, building, or similar structure, be- 
cause the soils in any one association ordinarily differ in 
slope, depth, stoniness, drainage, and other characteristics 
that affect their management. 

The soil associations in this survey have been grouped 
into six general kinds of landscapes for broad interpretative 
purposes, Each of the broad groups and their soil associa- 
tions in each group are described in the following pages. 
The terms for texture used in the title for several of the 
associations apply to the texture of the surface layer. For 
example, in the title of association 2, the words, “silty and 
loamy” refer to the texture of the surface layer. 


Well Drained and Moderately Well Drained Soils 
Formed in Glacial Drift and Lacustrine Silts; 
on Uplands 


The soils in this group formed in loamy and silty glacial 
drift and in silty lacustrine sediment. They are dominantly 
loam and silt loam. The relief is mainly nearly level to 
sloping or undulating, but steeper soils are around sloughs 
and lakes and along the larger drainageways. Most areas of 
these associations are cultivated. Small areas of hilly or 
steep soils and some of the poorly drained, minor soils are 
used for pasture, hay, or wildlife habitat. Many of the nearly 
level soils have little or no limitations for crops, but in other 
areas soils are subject to water erosion and soil blowing. 


1. Heimdal-Svea-Sisseton association 


Well drained and moderately well drained, nearly level to 
steep, loamy soils formed in glacial drift 


This association is an undulating ground moraine that 
consists of swells and swales. Differences in elevation range 
from 10 to 30 feet. This association is marked by many 
light-colored knolls and hilltops and by sloughs and potholes 
or depressions scattered throughout the association. Slopes 
are mostly short and irregular and nearly level to undulat- 
ing. Rolling to steep slopes are around sloughs and potholes 
along the few creeks and large drainageways and in areas 
adjacent to Big Stone Lake. The drainage pattern is fairly 
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well defined on the edges of this association, but in other 
areas the swales and drainageways commonly terminate in 
sloughs, potholes, and small lakes. 

This association makes up about 15 percent of the county. 
About 35 percent of it is Heimdal soils, about 15 percent is 
Svea soils, and about 12 percent is Sisseton soils (fig. 2). The 
rest is minor soils. 


Heimdal soils are on slightly rounded swells, are mostly 
nearly level to undulating, and are well drained. They have 
a surface layer of dark-gray and dark grayish-brown loam 
and a subsoil of brown loam. The underlying material is 
calcareous, light-gray and pale-yellow loam and silt loam. 

Svea soils are in swales, are mostly nearly level or gently 
sloping, and are moderately well drained. They have a 
surface layer of dark-gray loam and a subsoil of dark-gray 
and grayish-brown loam. The underlying material is cal- 
careous loam. 

Sisseton soils are gently undulating to steep and are well 
drained. They have a surface layer of calcareous, light 
brownish-gray and pale-yellow loam. The underlying mate- 
se is calcareous, light-gray and pale-yellow loam and silt 

oam. 

In most places in this association the Heimdal, Svea, and 
Sisseton soils occur together in intricate patterns on the 
landscape. 

Minor soils in the association are Forman and Poinsett 
soils intermingled with Heimdal soils, Hamerly and Vallers 
soils in low areas rimming depressions, LaDelle soils on 


bottom lands and low terraces, Parnell and Tonka soils in 
depressions, and Waubay soils in some of the swales. 

The Heimdal, Svea, and Sisseton soils take in water read- 
ily and have moderate or high available water capacity. 
Heimdal and Svea soils are medium or high in fertility, and 
Sisseton soils are low in fertility. The main concerns of 
management are control of water erosion and soil blowing 
and maintenance of fertility. Seasonal wetness and a high 
content of lime affect use and management of some of the 
minor soils. 

Nearly all of the soils in this association are cultivated. 
Heimdal and Svea soils, especially, are well suited to all 
crops commonly grown in the county. Some of the steeper 
soils and some of the poorly drained, minor soils are used for 
grazing, for growing hay, and for wildlife habitat. The main 
farm aed are growing cash crops, dairy farming, 
and general livestock farming. 


2. Poinsett-Eckman-Heimdal association 


Weil-drained, nearly level to sloping, silty and loamy soils 
formed in glacial drift and lacustrine silts 


This association is a smooth ground moraine interspersed 
with large flats and large sloughs. The relatively smooth 
slopes are mostly nearly level and gently sloping. Steeper 
and more undulating areas are around sloughs and depres- 
sions and along drainageways. The drainage pattern is 
poorly defined. Swales and drainageways commonly termi- 
nate in sloughs, small lakes, and mot oles or depressions. 


Figure 2.—Pattern of topography, soils, and underlying material in the Heimdal-Svea-Sisseton association. 
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Cottonwood Slough and Big Slough are prominent features 
in this association. 

This association makes up about 10 percent of the county. 
About 23 percent is Poinsett soils, about 15 percent is 
Eckman soils, and about 15 percent is Heimdal soils (fig. 8). 
i remaining 47 percent consists of minor soils and small 
akes. 

Poinsett soils are on flats and slight rises and are nearly 
level and gently sloping. They have a surface layer of dark- 
gray silt loam. The subsoil is silty clay loam that is dark 
grayish brown in the upper part, grayish brown in the 
middle part, and light yellowish brown in the lower part. 
The lower part of it is calcareous and has spots and streaks 
of lime that extend into the underlying material. The under- 
lying material is calcareous, pale-yellow and light-gray silt 
loam. 

The landscape of Eckman soils is similar to that of Poin- 
sett soils. Eckman soils have a surface layer of dark-gray 
loam and a silt loam subsoil that is grayish brown in the 
upper part, pale brown in the middle part, and light yel- 
lowish Geng in the lower part. The underlying material is 
calcareous, light-gray and light yellowish-brown silt loam. 

Heimdal soils are on rounded swells and are nearly level 
to undulating. They have a surface layer of dark-gray and 
dark grayish-brown loam and a subsoil of brown loam. The 
underlying material is calcareous, light-gray and pale- 
yellow loam and silt loam. 


Minor soils in the association are Bearden and Glyndon 
soils on low flats rimming poorly drained soils; Borup and 
Gardena soils on broad flats; Buse and Zell soils on knolls 
and ridgetops; Embden, Hamar, Svea, and Waubay soils in 
swales; Parnell and Tonka soils in closed depressions; and 
Sverdrup soils on some of the flats and on rounded swells. 
Areas of Marsh are also in this association. 

The Poinsett, Eckman, and Heimdal soils are medium or 
high in fertility, take in water readily, and have high availa- 
ble water capacity. Control of soil blowing and water ero- 
sion and maintenance of fertility are the main concerns of 
management. Wetness and the high content of lime are 
concerns in areas of some of the minor soils. 

Nearly all of the soils in this association are cultivated. 
Poinsett, Eckman, and Heimdal soils are well suited to all 
the crops commonly grown in the county. Small areas of 
some of the steeper soils and some areas of the poorly 
drained soils are used for grazing, for growing hay, and for 
wildlife habitat. Growing eash crops, dairy farming, and 
general livestock farming are the main farm enterprises. 


Well-Drained to Poorly Drained Soils Formed 
in Glacial Till; on Uplands 


_ The soils in this group formed in loamy and clayey glacial 
till. Scattered throughout are poorly drained ‘soils that 


Figure 3—Pattern of topography, soils, and underlying material in the Poinsett-Eckman-Heimdal association. 
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formed in local alluvium and the under-lying glacial till. The 
soils in this group are dominantly loam and clay loam. Most 
of the nearly level to undulating and sloping soils are culti- 
vated, but extensive areas of rolling to steep soils remain in 
native grass and are used for range, for growing hay, and 
for wildlife habitat. Control of water erosion and soil blow- 
ing and maintenance of fertility and tilth are the main con- 
cerns of management. 


3. Peever association 


Well-drained, nearly level to sloping, loamy soils formed in 
clayey glacial till 


This association consists of two areas. The area north of 
the town of Sisseton is a ground moraine that has swells and 
swales. The other area, west and south of Sisseton, is dis- 
sected by many drainageways flowing northeasterly from 
the “Sisseton Hills” to the Little Minnesota River and the 
North Fork of the Whetstone River. Slopes are mostly 
nearly level and gently sloping or gently undulating. 
Steeper slopes are around sloughs, small lakes, and 
potholes in the northern area and along the many drainage- 
ways in the southern area. The drainage pattern is poorly 
defined in the northern area where slopes commonly are 
short and irregular, but it is well defined in the southern 
area. 

This association makes up about 17 percent of the county. 
co 70 percent of it is Peever soils, and the rest is minor 
soils. 

Peever soils have a surface layer of dark-gray clay loam. 
The subsoil is dark-gray and dark grayish-brown clay in the 
upper part and is calcareous, light brownish-gray clay and 
clay loam in the lower part. Phe underlying material is 
calcareous, light brownish-gray clay loam. 

Minor soils in the association are Aastad and Cavour soils 
in low spots and swales, Forman soils on rounded swells, 
Hattie and Kloten soils on the sides of entrenched 
drainageways, Lamoure soils on bottom lands, Parnell and 
Tonka soils in depressions and low areas, and Rentill soils 
on rises. 

Peever soils are medium or high in fertility, and they 
have moderate or high available water capacity . They take 
in water slowly. These soils lose tilth easily when culti- 
vated. Control of water erosion and soil blowing, mainte- 
nance of fertility and tilth, and improvement of water intake 
are the main concerns of management. 

Nearly all of this association is cultivated. Corn, small 
grain, flax, and alfalfa grow well in Peever soils. Some 
minor soils that are steep or poorly drained are used for 
pasture, for growing hay, and as wildlife habitat. Growing 
cash crops and general livestock farming are the main farm 
enterprises. 


4. Forman-Aastad association 


Well drained and moderately well drained, nearly level to 
rolling, loamy soils formed in loamy glacial till 


This association is an undulating ground moraine consist- 
ing of swells and swales. Differences in elevation range 
from 10 to 25 feet. Slopes commonly are short and are 
mostly nearly level and gently undulating. Steeper areas 
are along the few drainageways in the association; around 
the many sloughs, small lakes, and potholes scattered 
throughout; and above flats along Lake Traverse. The 
drainage pattern is poorly defined, and the swales and 
Suallaeen aye terminate in sloughs, potholes, and small 
akes. 


This association makes up about 15 percent of the county. 
About 60 percent of it is Forman soils, and about 20 percent 
is Aastad soils. The rest is minor soils. 

Forman soils are on slightly rounded swells, They are 
nearly level to rolling and are well drained. They have a 
surface layer of dark-gray loam and a clay loam subsoil that 
is dark brown and brown in the upper part and light brownish 
gray in the lower part. The underlying material is calcare- 
ous, light brownish-gray and light yellowish-brown clay loam 
and loam. 

Aastad soils are in the lower parts of the landscapes and 
in swales, are nearly level or gently sloping, and are moder- 
ately well drained. They have a thick surface layer of dark- 
gray loam and a subsoil that is dark grayish-brown loam in 
the upper part, brown clay loam in the middle part, and 
light hrownsh- gray loam in the lower part. The underlying 
material is caleareous, light brownish-gray loam. 

Minor soils in the association are Buse soils on the tops 
and upper sides of ridges and knolls, Hamerly and Vallers 
soils in low areas rimming closed depressions, Heimdal and 
Peever soils on some of the rounded swells intermingled 
with Forman soils, and Parnell and Tonka soils in closed 
depressions. Areas of Marsh are also in this association. 

Forman and Aastad soils are easy to work, are medium or 
high in fertility, and have high available water capacity. 
Control of water erosion and soil blowing and maintenance 
of fertility and tilth are the main concerns of management. 

Nearly all of this association is cultivated. The Forman 
and Aastad soils are well suited to all crops commonly 
grown in the county. Some steeper areas and some poorly 
drained minor soils are used for grazing, for growing hay, 
and for wildlife habitat. Growing cash crops, dairy farming, 
and general livestock farming are the main farm enter- 
prises. 


5. Peever-Tonka association 


Well-drained and poorly drained, level to gently undulat- 
ing, loamy and silty soils formed in clayey glacial till 


This association is an undulating ground moraine consist- 
ing of swells, swales, and many closed depressions. Differ- 
ences in elevation range from 2 to 10 feet in much of the 
association. Slopes are mostly nearly level. Gently undulat- 
ing and steeper slopes are along the few drainageways and 
around the many potholes or depressions. The drainage 
pattern in much of the association is poorly defined. 

This association makes up about 4 percent of the county. 
About 50 percent of it is Peever soils, and about 25 percent 
is Tonka soils. The rest is minor soils. 

Peever soils are on slightly rounded swells and flats, are 
mostly nearly level and gently undulating, and are well 
drained. The surface layer is dark-gray clay loam. The 
subsoil is dark-gray and dark grayish-brown clay in the 
upper part and calcareous, light brownish-gray clay and 
clay loam in the lower part. The underlying material is 
caleareous, light brownish-gray clay loam. 

Tonka soils are in depressions, are level, and are poorly 
drained. They have a surface layer of dark-gray silt loam, a 
subsurface layer of gray silt loam, and a subsoil of dark-gray 
and gray clay. The underlying material is gray clay loam. 

Minor soils in the association are Aastad soils in swales, 
Forman soils on some of the swells, Hamerly and Vallers 
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soils in low areas rimming closed depressions, and Parnell 
soils in some of the closed depressions. 

Peever and Tonka soils are medium or high in fertility, 
have high available water capacity, take in water slowly, 
and are slow to dry out in the spring. Wetness of the Tonka 
soils commonly delays farming in spring. Control of soil 
blowing and water erosion, maintenance of fertility and 
tilth, improvement of water intake in Peever soils, and 
improvement of drainage in Tonka soils are the main con- 
cerns of management. 

Most areas of this association are cultivated. Corn, flax, 
small grain, and alfalfa grow well in Peever soils and are 
suited, where drainage is adequate, to Tonka soils. Some 
areas of Tonka soils are used for grazing, for growing hay, 
and for wildlife habitat. Growing cash crops and general 
livestock farming are the main farm enterprises. 


6. Forman-Aastad-Buse association 


Well drained and moderately well drained, gently undulat- 
ing to steep, loamy soils formed in loamy glacial till 


This association is a glacial moraine that consists of hills, 
swales, and numerous depressions or potholes. Slopes are 
short and irregular and are mostly undulating and rolling 
(fig. 4). Slopes are hilly to steep, however, around some 


lakes and sloughs and along wooded coulees or drainage- 
ways that dissect the eastern side of the association, the 
soils in some hilly areas are stony. The drainage pattern is 
well defined in parts of this association, but in other areas 
swales and small drainageways terminate in sloughs, small 
lakes, and depressions. 


This association makes up about 15 percent of the county. 
About 40 percent of it is Forman soils, about 20 percent is 
Aastad soils, and about 15 percent is Buse soils (fig. 5). The 
rest is minor soils. 

Forman soils are on the sides of rounded hills, are gently 
undulating to steep, and are well drained. They have a 
surface layer of dark-gray loam. The subsoil is clay loam 
that is dark brown and brown in the upper part and light 
brownish gray in the lower part. The underlying material is 
calcareous, light brownish-gray clay loam and_ light 
yellowish-brown loam. 


Aastad soils are in swales and are moderately well 
drained. They have a thick surface layer of dark-gray loam. 
The subsoil is dark grayish-brown loam in the upper part; 
brown clay loam in the middle part; and calcareous, light 
brownish-gray loam in the lower part. The underlying 
material is caleareous, light brownish-gray loam. 

Buse soils are in the higher parts of the landscape, are 
undulating to steep, and are well drained. They have a 


Figure 4.—Typical area of Forman-Aastad-Buse association. Parnell soils are in the small pothole in the foreground where grass is taller. 
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Figure 5.—Pattern of topography, soils, and underlying material in the Forman-Aastad-Buse association. 


surface layer of calcareous, dark-gray loam. The underlying 
ees is calcareous, light brownish-gray and pale-yellow 
oam. 

In most places in this association, the Forman, Aastad, 
and Buse soils occur together in intricate patterns on the 
landscape. 

Minor soils in the association are Barnes intermingled 
with Forman soils; Fordville, Renshaw, and Sioux soils, 
which are underlain by sand and gravel and are on some of 
the knolls and hilltops; Hamerly and Vallers soils in low 
areas that rim some of the sloughs and depressions; Parnell 
and Tonka soils in depressions; Sieche soils on the sides of 
wooded coulees; and Sinai soils on mesalike hilltops. Also in 
this association are small lakes and Marsh. 

The Forman and Aastad soils are medium or high in 
fertility and have high available water capacity. Buse soils 
are low or medium in fertility and are stony in places. 
Stoniness, control of erosion, and maintenance of fertility 
are the main concerns of management. 

In many areas of this association soils are too steep or too 
stony to be cultivated. Some of the less steep soils are in 
cultivation and are used mainly for feed crops. Extensive 
areas remain in native vegetation and are used for range. 
Livestock farming and ranching are the main farm enter- 
prises. 


7. Hamerly-Vallers association 
Moderately well drained to poorly drained, nearly level 


and gently undulating, loamy soils formed in loamy gla- 
cial till 


This association is a gently undulating ground moraine 
that consists of slight swells, swales, and many small 
potholes. Slopes are mostly nearly level and gently undulat- 
ing. Steeper slopes are around sloughs. 

This association makes up about 2 percent of the county. 
About 65 percent of it is Hamerly soils, and about 15 per- 
cent is Vallers soils. The rest is minor soils. 

Hamerly soils are on slight swells and gentle rises and are 
nearly level and gently undulating. They are moderately 
well drained or somewhat poorly drained. The surface layer 
is calcareous, dark-gray loam. The underlying material is 
caleareous, light. gray and pale-yellow loam. 

Vallers soils are im low areas between the swells and 
rises, are mostly nearly level, and are poorly drained. The 
surface layer is calcareous, gray loam. It is underlain by 
calcareous, gray, light olive-gray, and light-gray loam. 

Minor soils in this association are Heimdal soils on the 
sides of low knolls, Parnell and Tonka soils in depressions, 
Sisseton soils on the tops of some low knolls, and Svea soils 
in swales. 

The Hamerly and Vallers soils are medium in fertility and 
have high available water capacity. Their high content of 
lime causes them to blow easily and also affects the availa- 
bility of plant nutrients. Wetness from a fluctuating water 
table commonly delays spring planting. Control of soil blow- 
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ing, improvement of fertility, and improvement of drainage 
are the main concerns of management. 

Most areas of this association are cultivated. Hamerly 
and Vallers soils are suited to most crops commonly grown 
in the county. The more poorly drained areas remain in 
native vegetation and are used for pasture, for growing 
hay, and for wildlife habitat. Growing cash crops, dairy 
farms, and general livestock farms are the main enter- 
prises. 


Somewhat Excessively Drained and_ Well- 
Drained Soils Formed in Outwash Sediment; 
on Uplands and Terraces 


The soils in this group formed in loamy sediment under- 
lain by sand and gravel. They are dominantly loam. Many of 
the nearly level to sloping or undulating areas are culti- 
vated, but most of the rolling to a areas remain in 
native grass and are used for range. The major soils are 
subject to erosion and soil blowing and also are droughty. 


8 Renshaw-Fordville association 


Somewhat excessively drained and well-drained, nearly 
level to steep, loamy soils that are shallow and moderately 
deep over outwash sand and gravel 


Small areas of this association are scattered throughout 
the county. They consist mainly of glacial outwash 
moraines and glacial outwash plains. Slopes are mostly 
nearly level and gently sloping on the outwash plains and 


stream terraces, but they range from nearly level to steep 
in areas of outwash moraines. A few sloughs, small lakes, 
and potholes are scattered throughout the areas. 

This association makes up about 6 percent of the county. 
About 45 percent of it is Renshaw soils, and about 30 per- 
cent is Fordville soils (fig. 6). The rest is minor soils. 


Renshaw soils are nearly level to steep and are somewhat. 
excessively drained. The surface layer is dark-gray loam, 
and the subsoil is dark-gray and dark grayish-brown loam. 
Sand and gravel are at a depth of 15 inches. 

Fordville soils are nearly level and gently sloping and are 
well drained. They have a surface layer of dark-gray loam. 
The subsoil is dark-gray and dark grayish-brown loam. 
Sand and gravel are at a depth of 22 inches. 

In some parts of this association, the Renshaw and 
Fordville soils occur together in intricate patterns on the 
landscape. 

Minor soils in this association are Buse and Forman soils 
in areas where the sand and gravel thins out or is absent, 
Divide and Marysland soils in low, wet areas, and Sioux 
soils on ridges. Areas of Marsh are in some low areas. 

Fordville soils are medium in fertility, and Renshaw soils 
are low in fertility. These soils are droughty. Conservation 
of moisture, control of water erosion and soil blowing, and 
maintenance or improvement of fertility are the main con- 
cerns of management. 

About 50 percent of this association is cultivated. Corn, 
flax, wheat, oats, rye, and alfalfa are the crops grown, but 
corn is not so well suited as small grains and flax. Areas of 


Figure 6.—Pattern of topography, soils, and underlying material in the Renshaw-Fordville association. 
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steeper soils and undrained areas of poorly drained minor 
soils remain in native vegetation and are used for range, for 
growing hay, and for wildlife habitat. Growing cash crops 
and general livestock farming are the main farm enter- 
prises. 


Well-Drained Soils Formed in Loess and 
Glacial Till; on Uplands 


The soils in this group formed in a thin mantle of loess and 
glacial till. They are dominantly silt loam. Slopes are mostly 
nearly level to sloping. Most of the soils are cultivated and 
are subject to water erosion and soil blowing. 


9. Vienna association 


Well-drained, nearly level to sloping, silty soils formed in 
loess and glacial till 


This soil association is in some of the higher elevations of 
the county where the glacial ground moraine is capped with 
a thin mantle of silty material. The swells or rises and 
swales have differences in elevation that range from 5 to 15 
feet. The long, smooth slopes are mostly nearly level and 
gently sloping. Steeper slopes are around sloughs and along 
drainageways. The drainage pattern is well defined. 

This association makes up about 3 percent of the county. 
About 80 percent of it is Vienna soils. The rest is minor 
soils, 

Vienna soils have a surface layer of dark-gray silt loam. 
The subsoil is grayish-brown silt loam in the upper part; 
light olive-brown loam in the middle part; and calcareous, 
pale-yellow clay loam in the lower part. The underlying 
material is calcareous, pale-yellow clay loam. 

Among the minor soils in this association are Buse and 
Forman soils on the sides of entrenched drainageways, 
Fordville and Renshaw soils in scattered areas where the 
underlying material is sand and gravel, and Lamoure soils 
on bottom lands along drainageways. 

Vienna soils are medium or high in fertility and have high 
available water capacity. Control of erosion and mainte- 
nance of fertility are the main concerns of management. 

Nearly all of this association is cultivated. The soils are 
well suited to corn, small grains, flax, and alfalfa. Small 
areas are used for pasture, for growing hay, and for wildlife 
habitat. Growing cash crops, dairy farming, and general 
livestock farming are the main farm enterprises. 


Moderately Well Drained to Poorly Drained 
Soils Formed in Lacustrine Sediment, Glacial 
Melt-water Deposits, and Glacial Till; 

on Uplands 


The soils in this group formed mainly in lacustrine sedi- 
ment and glacial till. They are dominantly silt loam, loam, 
fine sandy loam, and loamy fine sand. Slopes are mostly 
nearly level. Many of the soils have a water table within a 
depth of 5 feet. Many areas are cultivated, but the more 
poorly drained areas are used for pasture, for growing hay, 
and for wildlife habitat. Improvement of drainage and con- 
trol of soil blowing are main concerns of management. 


10. Marsh-Antler-Hamerly association 


Marsh and moderately well drained to poorly drained, 
nearly level, calcareous, silty and loamy soils formed in 
lacustrine sediment and glacial till 


This association is a broad, slightly depressed, glacial 
lake plain that consists of sloughs, open water, potholes, 
flats, and slight rises. Differences in elevation range from 2 
to 5 feet. Slopes are mostly nearly level. 

This association makes up about 2 percent of the county. 
About 50 percent of it is Marsh, about 20 percent is Antler 
soils, and about 10 percent is Hamerly soils. The rest is 
minor soils. 

The areas of Marsh are in the lowest parts of the associa- 
tion and commonly contain small bodies of open water. 
Water is near or on the surface during much of the growing 
season. 

Antler soils are on flats adjacent to Marsh. They are 
nearly level, and are somewhat poorly drained or poorly 
drained. They have a surface layer of calcareous, dark-gray 
and gray silt loam. Below the surface layer are layers of silt 
loam and loam that are dominantly gray. Below a depth of 
29 inches the underlying material is caleareous, mottled 
loam. 

Hamerly soils are on very slight rises and are moderately 
well drained or somewhat poorly drained. They have a 
surface layer of calcareous, dark-gray loam. Below this is 
calcareous, light-gray loam. The rest of the soils is caleare- 
ous loam that is light olive brown when moist and is mottled 
in the lower part. 

Minor soils in the association are Colvin and Tonka soils in 
depressions; Glyndon soils intermingled with Antler and 
Hamerly soils; Playmoor soils in low areas along ill-defined, 
sluggish drainageways; and Vallers soils in low areas adja- 
cent to depressions. 

Marsh is too wet to be suited to pasture plants. Vegeta- 
tion is cattail, rushes, and sedges. Wetness from a high 
water table delays farming in some years on the Antler and 
Hamerly soils. The high content of lime in these soils causes 
them to blow easily when they are dry and also affects the 
availability of plant nutrients. Control of soil blowing, 
maintenance or improvement of fertility, and improvement 
of drainage are the main concerns of management. 

Much of this association serves as wildlife habitat. Parts 
of the better drained areas are cultivated. Corn, small 
grains, flax, and alfalfa are the main crops. Other areas 
remain in native vegetation and are used for grazing, for 
growing hay, and for wildlife habitat. If adequately drained 
and fertilized, many of the soils in this association have a 
potential for many of the crops commonly grown in the 
county. 


11, Towner-Hecla-Hamar association 


Moderately well drained to poorly drained, nearly level, 
loamy and sandy soils formed in glacial melt water de- 
posits and lacustrine sands 


This association is a glacial lake plain consisting of slight 
swells, swales, and low flats. Slopes are nearly level. Slug- 
gish drainageways commonly terminate in sloughs and de- 
pressions or potholes, and the drainage pattern is poorly 
defined. 

This association makes up less than 1 percent of the 
county. About 25 percent of it is Towner soils, about 25 
percent is Hecla soils, and about 15 percent is Hamar soils. 
The rest is minor soils. 
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Towner soils are on slightly depressed flats and are mod- 
erately well drained. They have a surface layer of dark-gray 
fine sandy loam and loamy fine sand. The underlying mate- 
rial is grayish-brown loamy fine sand to a depth of 25 inches 
and is loam below this depth. 

Hecla soils are on slight swells and are moderately well 
drained. They have a thick surface layer of dark-gray loamy 
fine sand and a transition layer of grayish-brown loamy fine 
sand. The underlying material is pale-brown and light-gray 
loamy fine sand and fine sand. 

Hamar soils are in swales and depressions and are some- 
what poorly drained or poorly drained. They have a thick 
surface layer of dark-gray fine sandy loam and grayish- 
brown loamy fine sand and a transition layer of light 
brownish-gray loamy fine sand. The underlying material is 
loamy fine sand that is olive and olive gray when moist. 
These soils have prominent mottles below a depth of 16 
inches. 

Minor soils in the association are mainly Borup soils in 
some of the low wet areas, Embden soils in swales along 
with Hecla soils, and Glyndon and Ulen soils on some of the 
flats. Also in this association are small areas of Marsh. 

Towner, Hecla, and Hamar soils are medium in fertility 
but are susceptible to soil blowing. Wetness from a high 
water table commonly delays spring planting. Control of 
soil blowing, improvement of drainage, and maintenance of 
fertility are the main concerns of management. 

Nearly all of this association is cultivated. Corn, soy- 
beans, small grains, flax, and alfalfa are the main crops. 
Sunflowers also grow well on these soils. A few undrained, 
wet areas remain in native vegetation and are used for 
grazing, for growing hay, or for wildlife habitat. Growing 
cash crops and general livestock farming are the main farm 
enterprises. 


12. Doran association 


Somewhat poorly drained, nearly level, loamy soils formed 
in glacial melt-water deposits and glacial till 


This association is a flat-appearing glacial lake plain just 
above the adjacent Marsh-Antier-Hamerly association. 
Slopes are mostly nearly level. Areas of sloping to hilly soils 
are on the sides of large drainageways and along the east 
side of the main area of Doran soils. 

This association makes up about 1 percent of the county. 
About 60 percent of it is Doran soils. The rest is minor soils. 

Doran soils have a surface layer of dark-gray loam and a 
subsoil of grayish-brown clay loam. The underlying material 
is caleareous, light-gray and light grayish-brown clay loam. 

Minor soils in the association are mainly Borup soils in low 
areas along sluggish drainageways; Eckman, Forman, and 
Zell soils on low knolls and ridges; Glyndon, Hamerly, and 
Vallers soils in low areas adjacent to closed depressions; 
Renshaw and Sverdrup soils in areas underlain by stringers 
of sandy to gravelly material; and Tonka soils in small 
depressions. 

Doran soils are medium or high in fertility and have high 
available water capacity. These soils take in water slowly, 
and spring planting commonly is delayed by wetness. Con- 
servation of moisture, maintenance of tilth, and improve- 
ment of water intake into the subsoil are the main concerns 
of management. 

Nearly all of this association is cultivated. Corn, soy- 
beans, small grains, flax, and alfalfa are the main crops 


grown, and they are well suited to the Doran soils. Some of 
the areas of sloping soils and many of the undrained, wet 
areas remain in native vegetation. These areas are used for 
grazing, for growing hay, or for wildlife habitat. Growing 
cash crops, dairy farming, and general livestock farming are 
the main farm enterprises. 


13. Glyndon-Gardena association 


Moderately well drained and somewhat poorly drained, 
nearly level, silty soils formed in lacustrine silts 


This association is a broad, glacial lake basin that has only 
slight differences in elevation. Slopes are mostly nearly 
level, but areas of gently sloping soils are around some of 
the depressions scattered throughout the association. 

This association makes up about 1 percent of the county. 
About 85 percent of it is Glyndon soils, and about 10 percent 
is Gardena soils. The rest is minor soils. 

Glyndon soils are moderately well drained or somewhat 
poorly drained. They have a thick surface layer of calcare- 
ous, dark-gray and gray silt loam. The underlying material 
is caleareous, gray, light yellowish-brown, and pale-yellow 
silt loam. 

Gardena soils are moderately well drained. They have a 
surface layer of dark-gray silt loam. The subsoil is gray and 
light brownish-gray silt loam. The underlying material is 
calcareous, white, light-gray, and pale-yellow silt loam. 

Minor soils in this association are mainly Borup soils in 
low areas and closed depressions, Eckman soils on slight 
rises, and Embden and Hamar soils in some of the swales 
and low areas. 

Glyndon and Gardena soils are medium or high in fertili- 
ty, and they have high available water capacity. Wetness 
from the rise of the water table delays farming in some 
years. The high content of lime in the Glyndon soil causes it 
to blow easily and affects the availability of plant nutrients. 
Control of soil blowing, maintenance of fertility, and sea- 
sonal wetness are the main concerns of management. 

Nearly all of this association is cultivated. Corn, soy- 
beans, flax, small grains, and alfalfa are the main crops. 
Some undrained, wet areas remain in native grass. Tae 
are used for grazing, for growing hay, or for wildlife 
habitat. Growing cash crops, dairy farming, and general 
livestock farming are the main farm enterprises. 


Moderately Well Drained and Poorly Drained 
oils Formed in Alluvium; on Bottom Lands, 
Low Terraces, and Upland Flats 


The soils in this group formed in alluvium. They are 
dominantly silt loam, silty clay loam, and clay. Many areas 
of the better drained soils are cultivated, but many areas of 
the poorly drained soils are used for pasture, for growing 
hay, and for wildlife habitat. Wetness from flooding or from 
a high water table and maintenance of tilth are management 
concerns, and some of the soils also are subject to soil 
blowing. 


14. LaDelle-Playmoor-Lamoure association 
Moderately well drained and poorly drained, nearly level, 
silty soils formed in alluvium 


This association consists of bottom lands and low terraces 
along the major streams in the county. Slopes are mostly 
nearly level. 

This association makes up about 5 percent of the county. 
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About 35 percent of it is LaDelle soils, about 30 percent is 
Playmoor soils, and about 15 percent is Lamoure soils. The 
rest is minor soils. 

LaDelle soils are on high bottoms and low terraces and 
are moderately well drained. They have a thick surface 
layer of caleareous, dark-gray silt loam. The underlying 
material is calcareous, gray and dark-gray silt loam. 

Playmoor soils are on low bottoms and are poorly 
drained. They have a surface layer of calcareous, dark-gray 
silty clay loam. The underlying material is calcareous, gray 
and dark-gray silty clay loam. Spots and streaks of salts are 
in the upper part of the soils. 

Lamoure soils are on bottom lands and are poorly 
drained. They have a surface layer of calcareous, dark-gray 
silty clay loam and a subsoil of calcareous, gray silty clay 
loam. The underlying material is caleareous, gray, dark- 
gray, and olive-gray silty clay loam. 

Minor soils in this association are Dovray and Ludden 
soils in places where the alluvium is more clayey, Hamerly 
and Valen soils on flats adjacent to the bottom lands, and 
Loamy Fluvaquents along some of the stream channels. 

LaDelle, Playmoor, and Lamoure soils are medium or 
high in fertility and have high available water capacity. 
LaDelle soils have little or no limitations for crops, but 
wetness from flooding and from a high water table is a 
concern of management on the Playmoor and Lamoure 
soils. Salinity also is a concern on Playmoor soils. 

The better drained areas of this association are culti- 
vated. Corn, small grains, and alfalfa are the main crops 
oom but some soybeans are grown on LaDelle soils. 

any of the more poorly drained areas remain in native 
vegetation and are used for pasture, for growing hay, or for 
wildlife habitat. Growing cash crops and general livestock 
farming are the main farm enterprises. 


15. Dovray-Ludden-Lamoure association 


Poorly drained, nearly level, clayey and silty soils formed 
in alluvium 


This association consists of bottom lands, low terraces, 
and broad, low flats on uplands. Stream channels meander 
through many of the areas. Slopes are mostly nearly level. 

This association makes up about 3 percent of the county. 
About 25 percent of it is Dovray soils, about 18 percent is 
Ludden soils, and about 12 percent is Lamoure soils. The 
rest is minor soils. 

Dovray soils have a thick surface layer of very dark-gray 
clay and a subsoil of calcareous, dark-gray and gray clay. 
The underlying material is caleareous, gray clay. 

Ludden soils commonly are at a slightly lower level than 
Dovray soils. They have a thick surface layer of calcareous, 
dark-gray clay underlain by caleareous, gray clay and 
light-gray silty clay. 

Lamoure soils are along tributary drainageways and on 
flood plains adjacent to stream channels. They have a sur- 
face layer of caleareous, dark-gray silty clay loam and a 
subsoil of caleareous, gray silty clay loam. The underlying 
material is calcareous, gray, dark-gray, and olive-gray silty 
clay loam. 

Minor soils in this association are mainly Bearden and 
LaDelle soils on high bottoms and low terraces, Loamy 
Fluvaquents in some of the channeled areas, Parnell and 
Tonka soils in small depressions, Peever soils on islands of 
uplands, and Playmoor soils in some of the low, wet areas. 
Small areas of Marsh are in some low areas. 


Dovray, Ludden, and Lamoure soils are medium or high 
in fertility. Dovray and Ludden soils take in water very 
slowly. Wetness from flooding and from the high water 
table is the main concern of management. Other concerns 
are mainly control of soil blowing, improvement of water 
intake, and maintenance of tilth and fertility. 

The better drained areas of this association, mainly Dov- 
ray and Lamoure soils, are cultivated. Corn, small grains, 
flax, and alfalfa are the main crops. The more poorly 
drained areas remain in native vegetation and are used for 
grazing, for growing hay, and for wildlife habitat. Growing 
cash crops and general livestock farming are the main farm 
enterprises. 


Descriptions of the Soils 


This section describes the soil series and mapping units in 
Roberts County. Each soil series is described in detail, and 
then, briefly, each mapping unit in that series. Unless it is 
specifically mentioned otherwise, it is to be assumed that 
what is stated about the soil series holds true for the map- 
ping units in that series. Thus, to get full information about 
any one mapping unit, it is necessary to read both the 
description of the mapping unit and the description of the 
soil series to which it belongs. 

An important part of the description of each soil series is 
the soil profile, that is, the sequence of layers from the 
surface downward to rock or other underlying material. 
Each series contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman. The second 
is much more detailed and is for those who need to make 
thorough and precise studies of soils. The profile described 
in the series is representative for mapping units in that 
series. If the profile of a given mapping unit is different 
from the one described for the series, these differences are 
stated in describing the mapping unit, or they are differ- 
ences that are apparent in the name of the mapping unit. 
Color terms are for dry soil unless otherwise stated. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil series. 
Marsh and Sandy lake beaches, for example, do not belong 
to a soil series, but nevertheless, they are listed in alphabe- 
tic order along with the soil series. 

Following the name of each mapping unit is a symbol in 
parentheses. This symbol identifies the mapping unit on the 
detailed soil map. Listed at the end of each description of a 
mapping unit is the capability unit, range site, and 
windbreak suitability group in which the mapping unit has 
been placed. The page for the description of each capability 
unit and windbreak suitability group can be learned by 
referring to the “Guide to Mapping Units” at the back of this 
survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms used in describ- 
ing soils can be found in the Glossary, and more detailed 
information about the terminology and methods of soil map- 
ping can be obtained from the Soil Survey Manual (6). 


Aastad Series 


The Aastad series consists of deep, moderately well 
drained, nearly level to rolling, loamy soils in swales and on 
toe slopes in uplands. These soils formed in glacial till. The 
native vegetation is mostly tall grasses. 
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TABLE 1.—Approximate acreage and proportionate extent 


of the soils 


Soil 


Aastad loam, 0 to 2 percent slopes -____-_-__-- 
Antler-Colvin silt loams 
Antler-Tonka silt loams 
Antler and Hamerly soils, 0 to 2 percent slopes 
Barnes-Buse stony complex, 9 to 40 percent 
SlOPOS s2serei oss woseseesesseubeceewaesaes 
Bearden silty clay loam 
Borup silt loam .---...--.-.-----+--.=---==+ 
Buse-Forman loams, 20 to 40 percent slopes ____ 
Colvin silt loam, saline __---------.----------- 
Diekey fine sandy loam, 0 to 2 percent slopes __- 
Dickey fine sandy loam, 2 to 6 percent slopes --- 
Divide-Marysland loams 
Doran loam 
Dovray clay 
Eckman loam, 0 to 2 percent slopes - 
Eckman loam, 2 to 6 percent slopes ._----_-__- 
Eckman-Zell complex, 6 to 9 percent slopes __.- 
Embden-Hamar fine sandy loams__--._..------ 
Fordville loam, 0 to 3 percent slopes__--------- 
Fordville-Renshaw loams, 3 to 6 percent slopes _ 
Forman-Aastad loams, 0 to 2 percent slopes -__- 
Forman-Aastad loams, 2 to 6 percent slopes ____ 
Forman-Aastad loams, 6 to 9 percent slopes __-__ 
Forman-Aastad loams, 9 to 15 percent slopes ___ 
Forman-Aastad stony complex, 0 to 9 percent 
BlOPES' = 524s a howtos iwececceess 
Forman-Buse loams, 6 to 9 percent slopes, eroded 
Forman-Buse loams, 9 to 15 percent slopes, 
@r0ded os. -c neste nee lees sce seo se ees 
Forman-Buse loams, 15 to 25 percent slopes __-_ 
Forman-Buse stony complex, 9 to 40 percen 
SlOPeS: 2 sees sscee ns oee eee ee esse ais 
Gardena silt loam _-____-_---------------- 
Glyndon silt loam, 0 to 3 percent slopes -__..-.- 
Hamar fine sandy loam __---------------------- 
Hamerly-Tonka complex, 0 to 3 percent slopes__ 
Hamerly-Vallers loams, 0 to 2 percent slopes ..- 
Hamerly-Vaillers loams, 2 to 4 percent slopes _.- 
Hattie clay loam, 9 to 15 percent slopes __.____- 
Hattie clay loam, 15 to 40 percent slopes _-._~-- 
Hattie and Kloten soils, 9 to 25 percent slopes _- 
Hecla-Hamar loamy fine sands, 0 to 3 percent 
Sl0P0S' - 2222-5 35escceg sea ntawccctecteoda: 
Heimdal-Sisseton loams, 2 to 6 percent slopes __ 
Heimdal-Sisseton loams, 6 to 9 percent slopes —- 
Heimdal-Svea loams, 0 to 2 percent slopes ----- 
Heimdal-Svea loams, 2 to 6 percent slopes —..-- 
LaDelle silt loam __-.--- ears _ 
Lamoure silty clay loam _ = 2 
Loamy Fluvaquents__...-------..----- a 
Ludden dlay_-=<25---.2.+----222--++---2<-=.- 
Maddock loamy fine sand, 0 to 6 percent slopes _ 
ea loamy fine sand, 6 to 25 percent slopes 
AVE o anaes eeeweeLo see ces sees eases 


Peever-Tonka complex _---------------------- 
Playmoor silty clay loam __------_~------------ 
Poinsett silt loam, 0 to 2 percent slopes ----_-- 
Poinsett silt loam, 2 to 6 percent slopes ---_-..- 


Rauville mucky silt loam --._..------ 
Renshaw loam, 0 to 3 percent slopes__ 
Renshaw loam, 3 to 9 percent slopes__-_--- on 
Renshaw-Sioux loams, 3 to 9 percent slopes ---_ 
Renshaw-Sioux loams, 9 to 20 percent slopes -__ 
Renshaw-Sioux stony loams, 9 to 40 percent 
slOpeS sosac2-nsse-oncoeeewes seSeceesenaet 
Rentill loam, 0 to 2 percent slopes__ coisa 
Rentill loam, 2 to 6 percent slopes -- Seed 
Sandy lake beaches __----_---------- eanu 
Sieche loam, 15 to 40 percent slopes -----~----- 
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TABLE 1.—Approximate acreage and proportionate extent 
of the soils—Continued 


Sinai silty clay, 0 to 2 percent slopes ._......- 
Sinai a clay, 2 to 6 percent slopes -__ — 
Sisseton loam, 25 to 40 percent slopes -------- 
Sisseton-Heimdal loams, 9 to 25 percent slopes 
Svea loam, 5 to 9 percent slopes ____-_------- 
Sverdrup sandy loam, 0 to 3 percent slopes _-_ 
Sverdrup sandy loam, 3 to 9 percent slopes -_-_| 
Tonka silt loam _-_...------------------------ 
Towner fine sandy loam -- 
Ulen sandy loam 
Vallers-Hamerly loams, 0 to 2 percent slopes ___| 
Vienna silt loam, 0 to 2 percent slopes -------_- 
Vienna silt loam, 2 to 6 percent slopes -___ 
Vienna silt loam, 6 to 9 percent slopes __-- 
Waubay silty clay loam__-------.-...--------_ 
Zell-Eckman complex, 9 to 25 percent slopes --_| 
Gravel pits 
Water, less than 40 acres..._-._____ 
Water, greater than 40 acres ...___ 
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1 Less than 0.05 percent. 


In a representative profile the surface layer is dark-gray 
loam about 12 inches thick. The subsoil, about 24 inches 
thick, is dark grayish-brown loam in the upper part; brown 
clay loam in the middle part; and light brownish-gray, cal- 
careous loam in the lower part. It is slightly hard or hard 
when dry, and it is friable when moist. The underlying 
material is light brownish-gray, calcareous loam. 

Fertility and content of organic-matter are high in Aastad 
soils. Available water capacity is high. Permeability is mod- 
erate in the subsoil and moderately slow in the underlying 
material. Runoff is slow or medium, and most areas receive 
runoff from adjacent soils. 

Many areas of these soils are cultivated and are used for 
growing corn, soybeans, flax, small grain, alfalfa, and tame 
Meglaaee In places areas remain in native grass and are used 

or grazing and for growing hay. 

Representative profile of Aastad loam in a cultivated area 
of Forman-Aastad loams, 2 to 6 percent slopes; 1,017 feet 
north and 129 feet east of the southwest corner of sec. 28, T. 
126 N., R. 52 W.: 


Ap— to 8 inches, dark-gray (10YR 4/1) loam, black (LOYR 2/1) moist; 
weak, fine and medium, granular structure; soft, friable; 
neutral; abrupt, smooth boundary. 

Al12—8 to 12 inches, dark-gray (10YR 4/1) loam, black (LOYR 2/1) 
moist; weak, medium, subangular blocky structure parting to 
weak, fine and medium, granular; soft, friable; neutral: clear, 
wavy boundary. 

B1—12 to 18 inches, dark grayish-brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak, medium, prismatic 
structure parting to moderate, medium, subangular blocky; 
slightly hard, friable; neutral; clear, wavy boundary. 

B2—18 to 30 inches, brown (10YR 5/8) clay loam, dark brown (10YR 
4/8) moist; common, fine and medium, distinct mottles and 
stains that are yellowish red (5YR 4/6) moist; moderate, 
medium, prismatie structure parting to moderate, fine and 
medium, blocky and subsngilat blocky; hard, friable; thin 
continuous clay films; neutral; abrupt, wavy boundary. 

B8ca—80 to 36 inches, light brownish-gray (2.5Y 6/2) loam, olive 
brown (2.5Y 4/4) moist; common, fine and medium, promi- 
nent mottles and stains that are strong brown (7.5 5/8) 
moist; weak, coarse, prismatic structure pune to weak, 
medium and coarse, subangular blocky; slightly hard, friable; 
few fine threads and coats of segregated lime; strong effer- 
vescence; moderately alkaline; gradual, wavy boundary. 

C1—36 to 49 inches, light brownish-gray (2.5Y 6/2) loam, grayish 
brown (2.5Y 5/2) and light olive brown (2.5Y 5/4) moist; 
common, fine and medium, prominent mottles that are strong 
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brown (7.5YR 5/8) and yellowish red (6YR 4/8) moist; mas- 
sive; hard, friable; few fine threads and segregations of lime; 
strong effervescence moderately alkaline; gradual, wavy 
boundary. 

C2—49 to 60 inches, light brownish-gray (2.5Y 6/2) loam, grayish 
brown (2.5Y 372) and light olive brown (2.5Y 5/4) moist; 
common, fine and medium, prominent mottles that are strong 
brown (7.5YR 5/8) and seh pei red (5YR 4/8) moist; mas- 
sive; hard, friable; few fine threads and segregations of lime; 
strong effervescence; moderately alkaline. 


The A horizon is dark-gray or very dark gray loam or clay loam. It is 
neutral or slightly acid, and it ranges from 8 to 12 inches in thickness. 
The B1 horizon is very dark brown or very dark grayish brown when 
moist and has a hue of 10YR or 2.5Y. It ranges from 2 to 6 inches in 
thickness. The B2 horizon ranges from dark brown to very dark 
grayish brown when moist and has a hue of 10YR or 2.5Y. Clay 
content in the B2 horizon commonly ranges from 30 to 35 percent, but 
in places it is less than 30 percent. The B2 horizon ranges from 6 to 12 
inches in thickness. The B1 and B2 horizons are neutral or mildly 
alkaline, The B8ca horizon is loam or clay loam and ranges from 2 to 6 
inches in thickness. The C horizon is loam or clay loam. 

Aastad soils are mapped with or are near Forman and Peever soils. 
Their position in the landscape is similar to that of Svea soils. Their 
horizons, when moist, are very dark grayish brown or are darker to a 
greater depth than Forman and Peever soils. Aastad soils have more 
clay in the B horizon than Svea soils, 


Aastad loam, 0 to 2 percent slopes (AaA).—This soil is 
on uplands in concave-shaped swales and shallow drainage- 
ways. Areas commonly are long and narrow and range from 
8 to 25 acres in size. 

Included with this soil in mapping are small areas of 
Forman, Hamerly, Peever, and Tonka soils. Forman and 
Peever soils are on slight rises or on the edges of some 
areas. Hamerly soils are in low areas rimming small, closed 
depressions. Tonka soils are in closed depressions less than 
2 acres in size, some of which are indicated on the detailed 
maps by the symbol for wet spots. 

unoff is slow, and little or no erosion has occurred. Most 
areas receive additional runoff from adjacent soils. Farming 
is delayed for short periods during wet years. This soil has 
few limitations for crops. 

Many areas are cultivated. This soil is well suited to all 
crops commonly grown in the county. Capability unit J-3; 
Overflow range site; windbreak suitability group 1. 


Antler Series 


The Antler series consists of deep, poorly drained and 
somewhat poorly drained, silty soils on uplands. They are 
nearly level and are calcareous. These soils formed in gla- 
cial lake sediment underlain by glacial till. The native vege- 
tation is mostly tall grasses. 

In a representative profile the surface layer is dark-gray 
and gray, caleareous silt loam about 13 inches thick. It 
contains nests of gypsum crystals. The underlying material 
is gray, calcareous silt loam to a depth of about 18 inches. It 
is slightly hard when dry and friable when moist. Below this 
is a 4-inch layer of gray-and-white, calcareous loam that 
contains many cobbles and pebbles. This layer is underlain 
by light brownish-gray, calcareous silt loam to a depth of 29 
inches. Below a depth of 29 inches is calcareous loam that is 
light olive brown and gray when moist and has yellowish- 
brown, strong-brown, and yellowish-red mottles. 

Fertility is medium, and content of organic matter is 
moderate in Antler soils. Available water capacity is mod- 
erate or high. Permeability is moderately slow, and runoff 
is slow. The seasonal water table is at a depth ranging from 
1 to 4 feet. 

Some areas of these soils are cultivated and are used for 
growing corn, small grain, alfalfa, and tame grasses. Other 


areas remain in native grass and are used for grazing or for 
growing hay. 

Representative profile of Antler silt loam in an area of 
Antler and Hamerly soils, 0 to 2 percent slopes; 1,575 feet 
north and 186 feet east of the southwest corner of sec. 3, T. 
129 N., R. 47 W.: 


Ap—0 to 8 inches, dark-gray (10YR 4/1) silt loam, black (1OYR 2/1) 
moist; moderate, fine and medium, granular structure; 
slightly hard, friable; few, fine, distinct nests of gypsum 
crystals; slight effervescence; moderately alkaline; abrupt, 
smooth boundary. 

Al2ca—8 to 13 inches, gray (10YR 5/1) silt loam, very dark gray 
(10YR 8/1) moist; weak, coarse, subangular blocky structure 
parting to weak, fine granular; slightly hard, friable; few, 
fine, distinct nests of sum crystals; strong effervescence; 
moderately alkaline; clear, wavy Sound 

Clea—18 to 18 inches, gray (5Y 5/1) silt loam, dark gray (5Y 4/1) 
moist; weak, medium and coarse, subangular blocky struc- 
ture; slightly hard, friable; violent effervescence; moderately 
alkaline; abrupt, wavy boundary. 

IIC2ca—18 to 22 inches, gray (6Y 6/1) and white (SY 8/1) loam, dark 

ay (5Y 4/1) and gray (5Y 5/1) moist; massive; slightly hard, 
riable; many cobbles, pebbles, and pieces of disintegrated 
rock; violent effervescence; moderately alkaline; clear, wavy 
boundary. 

IIIC3—22 to 29 inches, light brownish-gray (2.5Y 6/2) silt loam, 
grayish brown (2.5Y 5/2) moist; massive; slightly hard, fri- 
able; strong effervescence; moderately alkaline; clear, wavy 
boundary. 


IVC4—29 to 45 inches, light yellowish-brown (2.5Y 6/4) and light-gray 
(5Y 7/1) loam, light olive brown (2.5Y 5/4) and gray (5Y 6/1) 
moist; common, fine and medium, prominent mottles that are 
yellowish brown (10YR 5/8) and yellowish red (6YR 4/6) 
moist; massive; slightly hard, friable; strong effervescence; 
moderately alkaline; gradual, wavy boundary. 

IVC5—45 to 60 inches, light brownish-gray (2.5Y 6/2) loam, light olive 
brown (2.5Y 5/4) moist; common, fine and medium, promi- 
nent mottles that are strong brown (7.5Y R 5/8) and yellowish 
red (SYR 4/8) moist; massive; slightly hard, friable; strong 
effervescence; moderately alkaline. 

The A horizon is dark-gray or gray silt loam, clay loam, or silty clay 
loam. The upper part of it is mildly alkaline in places. The A horizon 
ranges from 6 to 16 inches in thickness. The Cca horizon ranges from 
dark gray to white in hue of 2.5Y or 5Y. It is silt loam, loam, or clay 
loam, and the calcium carbonate equivalent is 15 percent or more. 
That part of the C horizon below the Cea horizon is silt loam, loam, 
clay loam, and sandy loam. It commonly contains few to many stones 
and cobbles. 

Antler soils are mapped with Colvin, Hamerly, and Tonka soils, and 
they are near Doran and Vallers soils. They have less silt and clay, are 
less saline, and are better drained than Colvin soils. They are more 
caleareous and are better drained than Doran and Tonka soils, and 
unlike those soils Antler soils lack a Bt horizon. Antler soils are more 
poorly drained than Hamerly soils and are better drained than Vallers 
soils. 


Antler-Colvin silt loams (0 to 2 percent slopes) 
(Ac).—The soils of this complex are in broad, flat-appearing 
areas that have many shallow depressions. Antler soils are 
on very slight rises, and Colvin soils are in the shallow 
depressions. In places numerous stones are on the surface. 
Areas range from 20 to 45 acres in size. 

About 50 percent of this complex is Antler.soils, and 
about 30 percent is Colvin soils. The rest of the acreage is 
included soils. These are small areas of Tonka and Vallers 
soils. Tonka soils are in some depressions. Vallers soils are 
around the edges of the depressions. Also included are small 
spots of Marsh in the lowest parts of some depressions. 

Runoff is slow, and water ponds on the surface of Colvin 
soils. Areas of Colvin soils are wet during much of the 
growing season. The high content of lime causes these soils 
to blow easily when they are dry and also affects the availa- 
bility of plant nutrients. Control of soil blowing and im- 
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provement of drainage and fertility are the main concerns of 
management in cultivated areas. Drainage improvement 
measures are not feasible in many areas of Colvin soils. 
Most areas of this complex remain in native grass and are 
used for grazing or for growing hay. Removal of stones is 
necessary in some areas if they are used for crops or for 
growing hay. Capability unit Ile4. Antler soils in Silty 
range site, windbreak suitability group 1; Colvin soils in 
Wetland range site, windbreak suitability group 10. 


Antler-Tonka silt loams (0 to 2 percent slopes) (At).— 
The soils of this complex are on uplands in flat-appearing 
areas where there are many, shallow depressions. Antler 
soils are in the better-drained parts of the areas, and Tonka 
soils are in the depressions. Stones and boulders are scat- 
tered on and below the surface except in uncleared areas. 
Areas range from 15 to 150 acres in size. In some cultivated 
areas Antler soils have a gray surface layer because the 
surface layer and the underlying layer has been mixed by 
plowing. : 

About 45 percent of this complex is Antler soils, and 
about 25 percent is Tonka soils. The rest of the acreage is 
included soils. These are small areas of Colvin and Vallers 
soils in some depressions. 

Runoff is slow and is ponded in Tonka soils of the com- 
plex. Permeability is moderately slow in Antler soils and is 
slow in Tonka soils. The high lime content of Antler soils 
makes these soils blow easily and affects the availability of 
plant nutrients. Wetness in many small depressions also 
affects the use of these soils. Control of soil blowing and 
improvement of drainage are the main concerns of man- 
agement. 

Some areas of this complex are cultivated. Other areas 
remain in native grass and are used for grazing or for grow- 
ing hay. Capability unit IIe-4. Antler soils in Silty range 
site, windbreak suitability group 1. Tonka soils in Wetland 
range site, windbreak suitability group 10. 


Antler and Hamerly soils, 0 to 2 percent slopes 
(AvA).—These soils are on uplands in broad flats and in 
irregularly shaped areas around and between sloughs and 
potholes. Stones and boulders are scattered on and below 
the surface in uncleared areas. Areas range to as much as 
600 acres. Some areas are mostly Antler silt loam, and some 
are mostly Hamerly loam. Other areas have both of these 
soils, but proportions differ from one area to the next. The 
profile of Antler silt loam is the one described as represen- 
tative of the series. 

Included with these soils in mapping are small areas of 
Colvin, Tonka, and Vallers soils. Colvin and Tonka soils are 
in small depressions that are less than 2 acres in size. 
Vallers soils are in low areas adjacent to depressions. These 
small areas of poorly drained soils are indicated on some 
detailed maps by the symbol for wet spot. 

Runoff is slow. The water table is within 4 feet of the 
surface during part of the growing season, and wetness 
commonly delays spring planting and tillage. The high con- 
tent of lime causes these soils to blow easily and affects the 
availability of plant nutrients. Control of soil blowing is the 
main concern of management, but improvement of drainage 
and maintenance of fertility also are important. Removal of 
stones is a continuing need in many areas. 

Many areas are used for growing corn, barley, cats, al- 
falfa, and tame grasses. Capability unit Ile-4; Silty range 
site; windbreak suitability group 1. 


Barnes Series 


The Barnes series consists of deep, well-drained, rolling 
to steep, loamy soils on uplands. These soils formed in 
glacial till. The native vegetation is tall, mid, and short 
grasses, ; ; 

In a representative profile the surface layer is dark-gray 
loam about 4 inches thick. The subsoil, about 13 inches 
thick, is loam that is grayish brown in the upper part and 
brown in the lower part. It is slightly hard when dry and 
very friable when moist. The underlying material is light- 
gray, calcareous clay loam, 

Content of organic matter is moderate, and fertility is 
medium or high in Barnes soils. Available water capacity is 
high. Permeability is moderate in the subsoil and is moder- 
ately slow in the underlying material. Runoff is medium. 

Most areas of these soils remain in native grass and are 
used for grazing or for growing hay. 

Representative profile of Barnes loam in an area of 
Barnes-Buse stony complex, 9 to 40 percent slopes, in na- 
tive grass, 2,800 feet east and 150 feet south of the north- 
west corner of sec. 6, T. 123 N., R. 51 W.: 

Al—0 to 4 inches, dark-gray (10YR 4/1) loam, black (10YR 2/1) moist; 
weak, fine, granular structure; soft, friable; neutral; abrupt, 
smooth boundary. 

B21—4 to 9 inches, grayish-brown (10YR 5/2) loam, dark brown 
(10YR 3/3) moist; weak, coarse, prismatic structure parting 
to moderate, medium subangular blocky; slightly hard, very 
friable; neutral; clear, smooth boundary. 

B22-9 to 17 inches, brown (10YR 5/3) loam, dark brown (10YR 4/8) 
moist; weak, coarse, prismatic structure parting to moder- 
ate, medium and coarse, subangular blocky; slightly hard, 
very friable; mildly alkaline; clear, smooth boundary. 

Clca—I7 to 27 inches, light-gray (2.5Y 7/2) clay loam, light olive 
brown (2.5Y 5/4) moist; common, fine and medium, promi- 
nent mottles that are strong brown (7.5Y R 5/6) moist; weak, 
coarse, prismatic structure; slightly hard, friable; violent ef- 
fervescence; moderately alkaline; gradual, wavy boundary. 

C2—27 to 60 inches, light-gray (2.5Y 7/2) clay loam, light olive brown 
(2.5Y 5/4) moist; common, fine and medium, prominent mot- 
tles that are strong brown (7.5Yr 5/8) moist; massive; slightly 
hard, friable; strong effervescence; moderately alkaline. 


Depth to carbonates commonly is about 18 inches but ranges from 10 
to 22 inches. The A horizon is dark-gray or very dark gray loam or silt 
loam. It ranges from 4 to 9 inches in thickness. The B horizon ranges 
from dark grayish brown to pale brown. It is loam or light clay loam 
~ ranges from 6 to 13 inches in thickness. The C horizon is clay loam 
or loam. 

Barnes soils are mapped with Buse soils and are near Aastad, 
Forman, Peever, and Svea soils. They have a thinner A horizon and 
are better drained than Aastad and Svea soils. They have a B horizon, 
and Buse soils do not. Also, they are calcareous at a greater depth 
than Buse soils. Barnes soils have less clay in the B horizon than 
Forman and Peever soils. 


Barnes-Buse stony complex, 9 to 40 percent slopes 
(BbE).—The soils of this complex are on uplands. Barnes 
soils are on sides of ridges and hills, and Buse soils are on 
tops of ridges and hills. Slopes are short and irregular. 
Areas range from 20 to 500 acres in size. Stony areas, 
ranging from less than 1 acre to 20 acres in size, are scat- 
tered throughout the complex and generally are in the 
higher part of the landscape. The stones commonly are 2% 
to 5 feet apart, and many of them are imbedded in the soil. 

About 50 percent of this complex is Barnes loam, and 
about 25 percent is Buse loam and stony loam. The rest of 
the acreage is included soils. These are small areas of Par- 
nell, Renshaw, Sioux, Svea, and Tonka soils. Parnell and 
Tonka soils are in small potholes less than 2 acres in size. 
The potholes and small spots of Marsh are indicated on the 
detailed maps by the symbol for wet spots. Renshaw and 
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Sioux soils are on gravelly, rounded ridgetops. Svea soils 
are in swales and in the lower part of landscapes near 
potholes. 

Runoff is medium or rapid, and disturbed areas are sub- 
ject to erosion. These soils are too stony and too erodible to 
be cultivated. They are better suited to grazing than to 
most other uses. 

Most areas of this complex remain in native grass and are 
used for grazing. Small areas of Barnes soils that are rela- 
tively free of stones are used for growing hay. Barnes and 
Buse soils in capability unit VIIs~1 and windbreak suitabil- 
ity group, 10. Barnes soils in Silty range site; Buse soils in 
Thin Upland range site. 


Bearden Series 


The Bearden series consists of deep, somewhat poorly 
drained, nearly level, calcareous, silty soils in swales and in 
flat, basinlike areas on uplands. These soils formed in 
glacial-lacustrine material. The native vegetation is mostly 
tall and mid grasses. 

In a representative profile the surface layer is dark-gray, 
calcareous silty clay loam about 8 inches thick. The underly- 
ing material is light-gray, calcareous silty clay loam to a 
depth of 18 inches. It is slightly hard when dry and friable 
when moist. Below this depth the underlying material is 
pale-yellow, calcareous silty clay loam. 

Content of organic matter is moderate or high in Bearden 
soils and fertility is medium. Available water capacity is 
moderate or high, and runoff is slow. Permeability is mod- 
erately slow. The seasonal water table is at a depth ranging 
from 3 to 5 feet. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, flax, small grains, alfalfa, and tame 
grasses. 

Representative profile of Bearden silty clay loam in a 
cultivated field, 1,425 feet north and 55 feet east of the 
southwest corner of sec. 2, T. 128 N., R. 52 W.: 


Ap— to 8 inches, dark-gray (10YR 4/1) silty clay loam, black (10YR 
2/1) moist; weak, fine and medium, granular structure; 
slightly hard, friable, slightly sticky, slightly plastic; strong 
effervescence; moderately alkaline; abrupt, smooth bound- 


ary. 

Clea—8 to 18 inches, light-gray (N 7/0) silty clay loam, dark grayish 
brown (2.5Y 4/2) moist; very weak, coarse, prismatic struc- 
ture parting to moderate, medium, subangular blocky; 
slightly hard, friable, plenty sticky, slightly plastic; violent 
effervescence; moderately alkaline; gradual, wavy boundary. 

C2ca—18 to 32 inches, pale-yellow (2.5Y 7/8) silty clay loam, light 
olive brown (2.5Y 5/3) moist; massive; slightly hard, friable, 
slightly sticky, slightly plastic; violent effervescence; moder- 
ately alkaline; gradual, wavy boundary. 

C3g—32 to 44 inches, pale-yellow (2.5Y 7/4) silty clay loam, light olive 
brown (2.5Y 5/4) moist; common, medium, distinct mottles 
that are yellowish brown (LOYR 5/8) and gray (5Y 5/1) moist; 
massive; ip eed hard, friable, slightly sticky, slightly plas- 
tic; strong effervescence; moderately alkaline; gradual, wavy 


boundary. 

C4g—44 to 60 inches, pale-yellow (2.5Y 7/4) silty clay loam, light olive 
brown (2.5Y 5/4) moist; many, medium, distinct mottles that 
are yellowish brown (10YR 5/8) moist; massive; slightly hard, 
friable, slightly sticky, slightly plastic; strong effervescence; 
moderately alkaline. 


These soils commonly are silty clay loam or silt loam throughout, 
but in a few places the A horizon is silty clay. The A horizon ranges 
from very dark gray to gray. It ranges from 6 to 14 inches in thick- 
ness. The Cea horizon, when moist, ranges from dark grayish brown 
to olive in a hue of 2.5Y or 5Y. Calcium carbonate equivalent of the 
Cea horizon ranges from 20 to 85 percent or more. 

Bearden soils are near Glyndon, Ludden, Poinsett, and Waubay 
soils. They are more clayey than Glyndon soils and less clayey than 


Ludden soils. Bearden soils are more calcareous and are more poorly 
drained than Poinsett and Waubay soils. 


Bearden silty clay loam (0 to 2 percent slopes) 
(Be).—This soil is on flats and in swales on uplands. Areas 
range from 4 to 35 acres in size. In places cultivated fields 
have gray or light gray spots where the surface layer and 
inden material have been mixed by plowing. 

Included with this soil in mapping are Dovray, Parnell, 
Poinsett, and Tonka soils. Dovray, Parnell, and Tonka soils 
are in low, wet spots that are scattered throughout the 
areas. Many of them are shown on the detailed maps by the 
symbol for wet spots. Poinsett soils are on slight rises. 

Runoff is slow. Wetness delays spring planting and tillage 
in some years. The high content of lime causes these soils to 
blow easily and also affects the availability of plant nu- 
trients. Control of soil blowing is the main concern of man- 
agement. 

Most areas of this soil are cultivated and are used for 
growing corn, soybeans, small grains, alfalfa, and tame 
grasses. Capability unit Ile—-4; Silty range site; windbreak 
suitability group 1. 


Borup Series 


The Borup series consists of deep, poorly drained, nearly 
level, calcareous, silty soils in swales, flats, and closed de- 
pressions on uplands. These soils formed in glacial- 
lacustrine deposit of silt and very fine sand. The native 
vegetation is mostly tall grasses and sedges. 

In a representative profile the surface layer is dark-gray, 
calcareous silt loam about 8-inches thick. The underlying 
material, to a depth of 19 inches, is gray, calcareous silt 
loam that has dark yellowish-brown, yellowish-brown, and 
very dark gray mottles when moist. It is slightly hard when 
dry and friable to very friable when moist. Below this to a 
depth of 44 inches, it is light olive-gray, calcareous silt loam 
that has mottles of dark yellowish-brown, yellowish-brown, 
and very dark gray mottles when moist. Below a depth of 44 
inches the underlying material is light-gray and pale-olive, 
calcareous silt loam. 

Content of organic matter is moderate, and fertility is 
medium in Borup soils. Available water capacity is high, 
and permeability is moderately rapid. Runoff is very slow. 
The water table is at a depth of 1 to 8 feet during the early 
part of the growing season. 

Many areas of these soils remain in native grass and are 
used for pasture and hay. Corn, soybeans, small grains, 
alfalfa, and tame grasses are grown in cultivated areas. 

Representative profile of Borup silt loam in a cultivated 
area 1,184 feet east and 117 feet south of the northwest 
corner of sec. 1, T. 129 N., R. 49 W.: 

Ap—0 to 8 inches, dark-gray (10YR 4/1) silt loam, black (10YR 2/1) 
moist; weak, fine, granular structure; slightly hard, friable; 
strong effervescence; moderately alkaline; abrupt, smooth 
pony, 

Clea—8 to 14 inches, gray (L0OYR 5/1) silt loam, very dark gray (10YR 
8/1) moist; few, fine, faint mottles that are yellowish brown 
(lOYR 5/4) moist; weak, medium and coarse, subangular 
blocky structure; slightly hard, friable; violent effervescence; 
moderately alkaline; clear, wavy boundary. 

C2cacs—14 to 19 inches, gray (5Y 6/1) silt loam, gray (5Y 5/1) moist; 
common, fine and medium, distinct mottles that are dark 
yellowish brown (10YR 4/4), yellowish brown (OYR 5/4), 
and very dark gray (5Y 3/1) moist; weak, medium and coarse, 
subangular blocky structure; slightly hard, very friable; 
common, medium nests of ape crystals; violent efferves- 


cence; moderately alkaline; clear, wavy boundary. 
C3g—19 to 25 inches, light olive-gray (5Y 6/2) silt loam, olive gray (5Y 
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5/2) moist; common, fine and medium, distinct mottles that 
are yellowish brown (10YR 5/4, 5/6) moist; weak, medium, 
subangular blocky structure; slightly hard, very friable; few 
fine threads of segregated lime; strong effervescence; moder- 
ately alkaline; gradual, wavy boundary. 

C4g—25 to 44 inches, light olive-gray (5Y 6/2) silt loam, olive gray (6Y 
5/2) moist; common, fine and medium, distinct mottles that 
are yellowish brown (10YR 5/4, 5/6) moist; massive; slightly 
hard, very friable; strong effervescence; moderately alkaline; 
gradual, wavy boundary. . 

C5g—44 to 60 inches, light-gray (5Y 7/1) and pale-olive (SY 6/3) silt 
loam, gray (5Y 6/1) and olive (5Y 5/8) moist; many, medium, 
prominent mottles that are strong brown (7.5YR 5/6) moist; 
massive; slightly hard, very friable; strong effervescence; 
moderately alkaline. 


The A horizon is dark-gray or gray silt loam or loam. It ranges from 
4 to 14 inches in thickness. The C horizon is silt loam, very fine sandy 
loam, or loamy very fine sand. ; 

Borup soils are near Eckman, Embden, Gardena, and Glyndon soils. 
They are more poorly drained than any of those soils. Also, Borup soils 
are more calcareous than Eckman, Embden, and Gardena soils and are 
less sandy than Embden soils. 


Borup silt loam (0 to 2 percent slopes) (Bo).—This soil 
is in flats, swales, and shallow closed depressions on up- 
lands. Areas range from 2 to 90 acres in size. 

Included with this soil in mapping are small areas of 
Glyndon and Hamar soils. Glyndon soils are on very slight 
rises. Hamar soils are in some low spots. Also included in 
some areas is a soil similar to Borup soils, but the underly- 
ing material contains more sand that is coarser than very 
fine sand. 

Runoff is very slow. Farming commonly is delayed by 
wetness caused by the high water table and from runoff 
from adjacent soils. During wet years crops commonly are 
drowned unless drainage is provided. The high content of 
lime affects availability of plant nutrients and also causes 
the soil to blow easily when it is dry. Wetness is the main 
concern of management. 

Adequately drained areas of this soil are suited to such 
erops as corn, soybeans, small grains, and alfalfa. Un- 
drained areas are better suited to hay, pasture, or wildlife 
habitat, but crops can be planted late in the season in these 
areas some years. Capability unit IIw-2 drained, [Vw-2 
undrained; Subirrigated range site; windbreak suitability 


group 2. 


Buse Series 


The Buse series consits of deep, well-drained, undulating 
to steep, loamy soils on uplands. These soils formed in 
glacial till. The native vegetation is mostly mid and short 
grasses and lesser amounts of tall grasses. 

In a representative profile the surface layer is dark-gray, 
caleareous loam about 8 inches thick. The underlying mate- 
rial is light brownish-gray and pale-yellow, calcareous clay 
loam. 

Content of organic matter is moderately low, and fertility 
is medium or low in Buse soils. Available water capacity is 
high. Permeability is moderate in the upper part of these 
soils and is moderately slow in the underlying material. 
Runoff is rapid or very rapid. 

Most areas of these soils are in native grass and are used 
for grazing or for growing hay. Corn, small grains, and 
alfalfa are the main crops in cultivated areas. 

Representative profile of Buse loam in an area of 
Forman-Buse loams, 15 to 25 percent slopes, in native 
grass; 2,595 feet east and 280 feet south of the northwest 
corner of sec. 32, T. 126 N., R. 52 W.: 


Al—4 to 8 inches, dark-gray (l0YR 4/1) loam, black (LOYR 2/1) moist; 
weak, fine and medium, granular structure; slightly hard, 
friable; slight effervescence; mildly alkaline; abrupt, smooth 
boundary. 

Clca—8 to 20 inches, light brownish-gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak, fine and medium, 
subangular blocky structure; hard, friable; violent efferves- 
cence; moderately alkaline; gradual, smooth boundary. 

C2—20 to 36 inches, pale-yellow (2.5Y 7/8) clay loam, light olive brown 
(2.5Y¥ 5/4) moist; few, medium, prominent mottles that are 
reddish brown (5YR 5/4) and gray (N 5/0) moist; massive; 
hard, firm; strong effervescence; moderately alkaline; 

adual, smooth boundary. 

C8—36 to 60 inches, pale-yellow (2.5Y 7/8) clay loam, light olive brown 
(2.5Y 5/4) moist; common, medium, prominent mottles that 
are reddish brown (5YR 5/4) moist and few, medium, distinct 
mottles that are light gray (N 6/0) moist; massive; hard, firm; 
strong effervescence; moderately alkaline. 


The A horizon is very dark gray or dark-gray loam or clay loam. It 
Peace from 5 to 10 inches in thickness. The C horizon is loam or clay 
loam. 

Buse soils are mapped with Barnes and Forman soils and are near 
Hattie and Kloten soils. They do not have a B horizon, and Barnes, 
Forman, and Hattie soils do. They are calcareous at a shallower depth 
than Barnes and Forman soils, and they are less clayey than Hattie 
soils. Buse soils are deeper over shale than Kloten soils. 


Buse-Forman loams, 20 to 40 percent slopes (BpF)— 
The complex of hilly to steep soils is on ridges and valley 
sides of entrenched streams on uplands. The Buse soils are 
in the higher parts of the landscape, and the Forman soils 
are below the Buse soils. Areas range from 7 to 80 acres in 
size. A few stones or boulders commonly are scattered on 
the surface. In places the surface layer of the Buse soils is 
thinner than that in the profile described as representative 
of the Buse series. In places the surface layer of the Forman 
soils is thicker than that in the profile described as rep- 
resentative of the Forman series, but in some higher areas 
both the surface layer and the subsoil are thinner than those 
in the representative profile. 

About 50 percent of this complex is Buse soils, and about 
20 percent is Forman soils. The rest of the acreage is in- 
cluded soils. These are areas of Aastad, Parnell, Renshaw, 
Sioux, and Vallers soils. Aastad soils are the most extensive 
and make up about 15 percent of some areas. They are in 
swales and in low areas below Forman soils. Parnell soils 
are in small depressions, many of which are less than 2 acres 
in size and are indicated on the detailed maps by the symbol 
for wet spots. Renshaw and Sioux soils are on rounded 
ridgetops that have pockets of gravel. Vallers soils are in 
low areas around small depressions. 

Runoff is rapid or very rapid, and the hazard of erosion is 
severe. Fertility is low or medium in Buse soils. Control of 
erosion is the main concern of management. 

Most areas of this complex remain in native grass and are 
used for grazing. Most areas are too steep for growing hay 
and are too erodible to be cultivated. Buse and Forman soils 
in capability unit VIIe-1 and windbreak suitability group 
10. Buse soils in Thin Upland range site; Forman soils in 
Silty range site. 


Cavour Series 


The Cavour series consists of deep, moderately well 
drained, nearly level, loamy soils that have a claypan sub- 
soil. These soils formed in glacial till and are on uplands. 
The native vegetation is mostly mid and short grasses. 

In a representative profile the surface layer is very 
dark-gray loam about 6 inches thick, and the subsurface 
layer is gray silt loam about 2 inches thick. The subsoil, 
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about 24 inches thick, is dark-gray clay in the upper part 
and grayish-brown clay loam in the lower part. The upper 
part of the subsoil is extremely hard when dry and very firm 
when moist. The lower part has spots and streaks of salts. 
The underlying material is light brownish-gray, calcareous 
clay loam. 

Content of organic matter is moderate in Cavour soils, 
and fertility is low or medium. Available water capacity is 
adeno or high. Permeability is very slow, and runoff is 
slow. 

Most areas of these soils are cultivated. Corn, small 
grains, and alfalfa are the main crops. 

Cavour soils in Roberts County are mapped only in com- 
plex with Peever soils. 


Representative profile of Cavour loam in an area of 
Peever-Cavour complex, 0 to 3 percent slopes, 162 feet east 
ane 51 cana of the southwest corner of sec. 19 T. 122 

. R. 49 W.: 


A1l—O to 6 inches, very dark-gray (10YR 3/1) loam, black (LOYR 2/1) 
moist; moderate, fine and medium, granular structure; 
slightly hard, friable; mildly alkaline; abrupt, smooth bound- 


ary. 

A2—6 to 8 inches, gray (10YR 5/1) silt loam, very dark gray (l0YR 
3/1) moist; weak, fine, platy structure; slightly hard, very 
friable; neutral; abrupt, wavy boundary. 

B21t—8 to 13 inches, dark-gray (LOYR 4/1) clay, black (LOYR 2/1) 
moist; weak, coarse, columnar structure parting to moder- 
ate, medium and fine, prismatic which in turn parts to strong, 
medium and fine, blocky; extremely hard, very firm; tops of 
columns coated with light gray (0YR 6/1); moderately al- 
kaline; gradual, irregular boundary. 

B22t—13 to 19 inches, dark-gray (10YR 4/1) clay, black (LOYR 2/1) 
moist; weak, medium and fine, prismatic structure parting to 
strong, medium and fine, blocky; extremely hard, firm; mod- 
erately alkaline; clear, wavy boundary. 

B23tsa—19 to 24 inches, dark-gray (5Y 4/1) clay, very dark grayish 
brown (2.5Y 3/2) moist; moderate, fine and medium, blocky 
structure; very hard, firm; common fine and medium nests of 
salts; strongly alkaline; gradual, wavy boundary. 

B8cssa—24 to 32 inches, grayish-brown (2.5Y 5/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; moderate, medium and 
coarse, subangular blocky structure; very hard, firm; many 
fine and medium nests of sum crystals and other salts; 
slight effervescence; strongly alkaline; gradual, wavy bound- 


ary. 

Cles—82 to 48 inches, light brownish-gray (2.5Y 6/2) clay loam, olive 
brown (2.5Y 4/4) moist; common, fine, distinct mottles that 
are gray (N 5/0) and yellowish brown (1OYR 5/6) moist; 
massive; hard, firm; common fine and medium nests of gyp- 
sum crystals; strong effervescence; strongly alkaline; gradu- 
al, wavy boundary. 

C2cs—43 to 60 inches, light brownish-gray (2.5Y 6/2) clay loam, olive 
brown (2.5Y 4fa) moist; common, fine, prominent mottles 
that are yellowish red (SYR 5/8) and strong brown (7.5YR 
5/6) moist and common, medium, distinct mottles that are 
gray (5Y 5/1) moist; massive; hard, firm; common fine and 
medium nests of gypsum crystals; strong effervescence; 
moderately alkaline. 


The AJ horizon is very dark gray or dark-gray loam or clay loam. It 
ranges from 4 to 8 inches in thickness. The A2 horizon is silt loam or 
loam and ranges from 1 to 3 inches in thickness. The B2t horizon, when 
moist, ranges from black to dark grayish brown in hues of 10YR to 5Y. 
It is clay or clay loam. The B2t horizon ranges from 9 to 24 inches in 
thickness and the B3 horizon ranges from 4 to 10 inches in thickness. 
The C horizon ranges from light brownish gray to pale olive in hue of 
2.5Y or 5Y. It is nee loam or loam. 

Cavour soils are mapped with Peever soils and are near Forman and 
Tonka soils. They have more clay and sodium in the B horizon than 
Forman soils. Unlike Peever soils, Cavour soils have an A2 horizon 
and a claypan B horizon. Cavour soils are better drained and contain 
more sodium than Tonka soils, 


Colvin Series 
The Colvin series consists of deep, poorly drained or very 


poorly drained, level, calcareous, silty soils. These soils are 
in closed depressions and on low flats on uplands. They 
formed in glacial-lake sediment. The native vegetation is 
tall grasses, sedges, and rushes. 

In a representative profile the surface layer is dark-gray 
silt loam about 18 inches thick. Below this is a transition 
layer of dark-gray and gray silty clay loam about 14 inches 
thick. Spots and streaks of salts are in both these layers. 
The underlying material is light-gray silty clay loam to a 
depth of 36 inches. Below this depth, it is 6 inches of light- 
gray loamy sand underlain by pale-olive and white silt loam. 

Content of organic matter is moderate or high, but fertil- 
ity is low because the content of lime and other salts is high 
in the upper part of the Colvin soils. Available water capac- 
ity is moderate or high. Permeability is moderately slow. 
Runoff is very slow, or the surface is ponded. A seasonal 
water table is at a depth of 1 to 4 feet, and it is at or near the 
surface early in the growing season. 

Most areas of these soils remain in native vegetation and 
are used for grazing or for growing hay. 

Representative profile of Colvin silt loam, saline, 1,680 
feet east and 126 feet south of the northwest corner of sec. 
9, T. 129 N., R. 47 W.: 


All—0 to 1 inch, dark-gray (10YR 4/1) silt loam, black (LOYR 2/1) 
moist; weak, fine, granular structure; soft, friable; strong 
effervescence; moderately alkaline; clear, wavy boundary. 

A12—1 to 18 inches, dark-gray (5Y 4/1) silt loam, black (5Y 2/1) moist; 
moderate, medium and coarse, subangular blocky structure; 
slightly hard, friable; many fine nests of salts; strong effer- 
vescence; moderately alkaline; clear, broken boundary. 

ACca—13 to 27 inches, dark-gray (5Y 4/1) and gray (SY 5/1) silty clay 
loam, very dark gray (5Y 3/1) and olive gray (6Y 5/2) moist; 
few, fine, faint mottles that are dark brown when moist; 
moderate, medium and coarse, subangular blocky structure; 
slightly hard, friable; common fine nests and threads of salts; 
violent effervescence; strongly alkaline; clear, irregular 
boundary. 

Clgca—27 to 36 inches, light-gray (5Y 7/1) silty clay loam, olive gray 
(5Y 5/2) moist; few, fine and medium, faint and distinct mot- 
tles that are yellowish red (SYR 4/6) and olive (5Y 5/4) moist; 
moderate, medium, subangular blocky structure; slightly 
hard, friable; violent effervescence; strongly alkaline; clear, 
wavy boundary. 

IIC2g—26 to 42 inches, light-gray (5Y 7/2) loamy sand, olive gray (5Y 
5/2) moist; massive; soft, very friable; strongly. effervescence; 
moderately alkaline; clear, wavy boundary. 

IIIC3g—42 to 60 inches, pale-olive (6Y 6/8) and white (5Y 8/1) silt 
loam, gray (5Y 6/1) and olive (5Y 5/8) moist; common, 
medium, distinct mottles that are yellowish brown (10YR 
5/6) moist; massive; slightly hard, friable; few fine segrega- 
tions of lime; strong effervescence; strongly alkaline. 


The A horizon is dark gray or gray in hues of 10YR to 5Y. It is silt 
loam or silty clay loam. Horizons that have maximum accumulation of 
free carbonates range from 8 to 29 inches in thickness. The C horizon is 
dominantly silt loam or silty clay loam, but it is commonly stratified 
with thin layers of sand or ey below a depth of 36 inches. Colvin soils 
in this county are more saline than is typical for the series, but this does 
not greatly alter their usefulness and behavior. 

Colvin soils are near Antler, Hamerly, and Tonka soils. They contain 
more silt and are more poorly drained than Antler or Hamerly soils. 
Colvin soils do not have the clayey Bt horizon that Tonka soils have, 
and they are more calcareous than those soils. 


Colvin silt loam, saline (0 to 2 percent slopes) 
(Co).—This soil is in closed depressions and on low flats on 
uplands. Areas are irregular in shape and range from 8 to 12 
acres in size. Few to many stones or boulders are scattered 
on the surface in many areas. 
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Included with this soil in mapping are areas of Vallers 
soils. They commonly form a narrow rim around Colvin 
soils. 

Runoff is very slow, or the surface is ponded. The water 
table is high during the growing season, and it affects plant 
growth. Fertility is low because the content of lime and 
other salts is high. Wetness is the main concern of manage- 
ment. In this county most areas are in positions where 
drainage improvement measures are not feasible. 

Most areas of this soil remain in native grass and are used 
for grazing or for growing hay. These areas also are well 
suited to wildlife habitat. Capability unit Vw-2; Wetland 
range site; windbreak suitability group 10. 


Dickey Series 


The Dickey series consists of deep, somewhat excessively 
drained, nearly level to gently undulating, loamy soils on 
uplands. These soils formed in sandy glacial outwash and 
the underlying glacial till. The native vegetation is mostly 
mid and short grasses. 

In a representative profile the surface layer is dark-gray 
fine sandy loam about 16 inches thick. The subsoil, about 27 
inches thick, is brown loamy sand in the upper part and 
brown loam in the lower part. The upper part is soft when 
dry and very friable when moist. The underlying material is 
light-gray and pale-yellow, caleareous loam. 

Content of organic matter is moderate, and fertility is 
medium in Dickey soils. Available water capacity is moder- 
ate or high. Permeability is moderately rapid in the upper 
part of the soils and moderate in the underlying material. 
Runoff is slow or medium. 

Most areas of these soils are cultivated and are suited to 
corn, soybeans, small grains, flax, and alfalfa. A few areas 
remain in native grass. 

Representative profile of Dickey fine sandy loam, 0 to 2 
percent slopes, in a cultivated field, 2,598 feet south and 168 
feet east of the northwest corner of sec. 5, T. 127 N., R. 29 
WwW . 


Ap—0 to 9 inches, dark-gray (0YR 4/1) fine sandy loam, black (10YR 
2/1) moist; weak, Ene, granular structure; soft, very friable; 
neutral; abrupt, smooth boundary. 

A12--9 to 16 inches, dark-gray (L0YR 4/1) fine sandy loam, very dark 
brown (10Y R 2/2) moist; weak, medium and coarse, subangu- 
lar blocky structure parting to weak, fine and medium, 
granular; soft, very friable; neutral; clear, wavy boundary. 

B2—16 to 28 inches, brown (10YR 5/3) loamy sand, dark grayish 
brown (10YR 4/2) moist; weak, very coarse, prismatic struc- 
ture parting to weak, medium and coarse, subangular blocky; 
soft, very friable; neutral; clear, wavy boundary. 

IIB3—28 to 43 inches, brown (10YR 5/3) loam, dark grayish brown 
(10YR 4/2) moist; few, fine and medium, prominent mottles 
that are yellowish red (5YR 4/8) and dark red (2.5YR 3/6) 
moist; moderate, medium and coarse, prismatic structure 
parting to moderate, medium and coarse, subangular blocky; 
slightly hard, friable; neutral; abrupt, wavy boundary. 

IIC—43 to 60 inches, light-gray (2.5Y 7/2) and pale-yellow (2.5Y 7/4) 
loam, light olive brown (2.5Y 5/4) moist; common, fine and 
medium, prominent mottles that are yellowish red (6YR 5/8) 
and dark red (2.5YR 3/6) moist; massive; slightly hard, fri- 
able; strong effervescence; moderately alkaline. 


The A horizon is very dark gray or dark-gray loam, fine sandy loam, 
or sandy loam. It is neutral or slightly acid and ranges from 7 to 16 
inches in thickness. The IIB3 horizon is brown or grayish brown in hue 
of 10YR or 2.5Y. Texture is loam or light clay loam, The IIC horizon 
ranges from grayish brown to pale yellow and is loam, silt loam, or 
any loam. 

ickey soils are near Eckman, Sverdrup, and Towner soils. They 


contain more sand and less silt than Eckman soils. Unlike Hecla and 
Sverdrup soils, they are loamy at a depth of less than 40 inches. 
Dickey soils are better drained than Towner soils. Colors when moist 
of very dark gray. or darker are at shallower depths in Dickey soils 
than they are in Towner soils. 


Dickey fine sandy loam, 0 to 2 percent slopes (DcA). 
~~This soil is on broad flats on uplands. Areas range from 4 
to 40 acres in size. The profile of this soil is the one de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas of 
Eckman, Embden, Heimdal, and ean soils. Eckman and 
Heimdal soils are in an erratic pattern throughout. Embden 
and Towner soils are in slightly depressed areas or swales. 

Available water capacity is moderate or high, but this soil 
is droughty during prolonged dry periods and it blows easi- 
ly. Runoff is slow. Conservation of moisture and control of 
soil blowing are the main concerns of management. 

Most areas of this soil are cultivated and are used for 
corn, soybeans, small grain, flax, and alfalfa. Capability unit 
IIIs-1; Sandy range site; windbreak suitability group 5. 


Dickey fine sandy loam, 2 to 6 percent slopes 
(OcB).—This gently undulating soil is on uplands. Areas 
range from 4 to 70 acres in size. In places the surface layer 
is thinner than that in the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas of 
Echman, Embden, Heimdal, and Towner soils. Eekman and 
Heimdal soils are in an erratic pattern with Dickey soils. 
Embden and Towner soils are in swales. 

Available water capacity is moderate or high, but this soil 
is droughty during prolonged dry periods. Runoff is 
medium. Control of soil blowing and control of erosion are 
the main concerns of management. 

Most areas of this soil are cultivated. Corn, small grains, 
flax, and alfalfa are the main crops. Capability unit [[le-7; 
Sandy range site; windbreak suitability group 5. 


Divide Series 


The Divide series are nearly level, moderately well 
drained and somewhat poorly drained, calcareous, loamy 
soils that are moderately deep over sand and gravel. These 
soils formed in glacial outwash and are on terraces and 
upland flats. The native vegetation is mixed tall, mid, and 
short grasses. 

In a representative profile the surface layer is dark-gray 
and gray, calcareous loam about 12 inches thick. The under- 
lying material is light-gray, calcareous loam to a depth of 22 
inches. Below this depth, it is light-gray and light 
brownish-gray, calcareous sand and gravel. 

Content of organic matter is moderate and fertility is 
medium in Divide soils. Available water capacity is low or 
moderate. Permeability is moderately rapid in the upper 
part of these soils and is rapid in the underlying sand and 
gravel. The seasonal water table is at a depth ranging from 
3 to 5 feet during the early part of the growing season. 

Most areas of these soils remain in native grass and are 
Lovaas grazing or for growing hay. A few areas are culti- 
vated. 

Representative profile of Divide loam in an area of 
Divide-Marysland loams; in native grass, 180 feet east and 
Lee north of the southwest corner of sec. 7, T. 127 N., 


All—0 to 6 inches, dark-gray (LOYR 4/1) loam, black (10YR 2/1) 
moist; weak, fine and medium, subangular blocky structure 
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parting to weak, fine, granular; slightly hard, friable; slight 
effervescence; moderately alkaline; clear, smooth boundary. 
Al12—6 to 12 inches, gray (10YR 5/1) loam, very dark gray (10YR 3/1) 
moist; weak, coarse, prismatic structure parting to weak, 
fine and medium, subangular blocky; suaey hard, friable; 
strong effervescence; moderately alkaline; clear, wavy 


boundary. 

Clea—12 to 22 inches, light-gray (2.5Y 7/2) loam, grayish brown (2.5Y 
5/2) moist; weak, coarse and medium, subangular blocky 
structure; slightly hard, friable; violent effervescence; mod- 
erately alkaline; clear, wavy boundary. 

I1C2—~22 to 32 inches, light-gray (2.5Y 7/2) sand and gravel, grayish 
brown (2.5Y 5/2) and light brownish gray (2.5Y 6/2) moist; 
few, fine, prominent mottles that are yellowish brown (10YR 
5/8) moist; single grained; loose; strong effervescence; mod- 
erately alkaline; clear, wavy boundary. 

IIC3—32 to 60 inches, light brownish-gray (2.5Y 6/2) sand and gravel, 
grayish brown (2.5Y 5/2) moist; single grained; loose; com- 
mon stains that are strong brown (7.5YR 5/8) moist; slight 
effervescence; moderately alkaline. 


The A horizon is loam or silt loam and ranges from 7 to 14 inches in 
thickness. The Cca horizon ranges from very dark gray to grayish 
brown when moist. It ranges from 9 to 20 inches in thickness. The 
ealcium carbonate equivalent ranges from 15 to 35 percent in the Cca 
horizon. The proportion of gravel, sand, and fine earth in the IIC 
horizon differs from one area to another and depends on the source of 
the glacial outwash. 

Divide soils are mapped with Marysland soils and are near Fordville 
and Renshaw soils. They are more caleareous and are more poorly 
drained than Fordville and Renshaw soils. Divide soils are better 
drained than Marysland soils. 


Divide-Marysland loams (0 to 2 percent slopes). 
(Dm),—The soils of this complex are on low terraces and low 
flats on uplands. The two soils are closely intermingled. The 
Divide soils are on very slight rises and the Marysland soils 
are in low areas between the rises. Areas range from 4 to 
140 acres in size. The profiles of the Divide and Marysland 
soils are the ones described as representative of their re- 
spective series. 

About 55 percent of this complex is Divide soils, and 
about 40 percent is Marysland soils. The rest of the acreage 
is included soils. These are areas of Fordville and Renshaw 
soils on some slight rises. 

Available water capacity is low or moderate, and these 
soils are droughty during extended dry periods. Because 
the water table rises, wetness during spring delays farmin 
in some years, especially on the Marysland soils. The hig 
content of lime affects the availability of plant nutrients and 
also causes the soils to blow easily when dry. Conservation 
of moisture and control of soil blowing are the main con- 
cerns of management, but improved drainage of the Marys- 
land soil in the complex and maintenance of fertility also are 
important needs. 

ost areas of this complex remain in native grass and are 
used for growing hay or for grazing. Corn, barley, and flax 
are suitable crops in cultivated areas if the Marysland soils 
are adequately drained. Divide and Marysland soils in capa- 
bility unit IfI[s—4 and windbreak suitability group 2. Divide 
soils in Silty range site; Marysland soils in Subirrigated 
range site. 


Doran Series 


The Doran series consists of deep, somewhat poorly 
drained, nearly level, loamy soils on uplands. These soils 
formed in water-worked, glacial deposit and the underlying 
glacial till. The native vegetation is mixed tall, mid, and 
short grasses. 

In a representative profile the surface layer is dark-gray 
loam about 6 inches thick. The subsoil, about 11 inches 
thick, is grayish-brown clay loam. The upper part of the 


subsoil is slightly hard when dry and friable when moist. 
The underlying material is light-gray and light brownish- 
gray calcareous clay loam. 

Content of organic matter is high and fertility is medium 
or high in Doran soils. Available water capacity is high. 
Permeability and runoff are slow. The seasonal water table 
is at a depth of about 4 feet during the early part of the 
growing season. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, small grains, flax, and alfalfa. 

Representative profile of Doran loam in a cultivated field 
2,528 feet west and 81 feet north of the southeast corner of 
sec, 2, T. 128 N., R. 48 W.: 


Ap—0 to 6 inches, dark-gray (LOYR 4/1) loam, black (10YR 2/1) moist; 
moderate, fine and medium, granular structure; slightly 
hard, friable; neutral; abrupt, smooth boundary. 

B21t—6 to 11 inches, grayish-brown (1L0YR 5/2) clay loam, very dark 
grayish brown (10YR 3/2) moist; moderate, medium and 
coarse, prismatic structure parting to moderate, medium and 
coarse, subangular blocky; slightly hard, friable; neutral, 
clear, smooth pounder. 

B22t—11 to 17 inches, grayish-brown (2.5Y 5/2) clay loam, he dark 
grayish brown (2.5Y 3/2) crushing to dark grayish brown 
(2.5Y 4/2) moist; few, fine, faint mottles that are yellowish 
brown (10YR 5/6) moist; moderate, medium and coarse, 
prismatic structure parting to moderate, medium and coarse, 
subangular blocky; hard, firm; mildly alkaline; clear, wavy 
boundary. : 

Clea—17 to 29 inches, light-gray (2.5Y 7/2) and light irovaie 
(2.5Y 6/2) clay loam, grayish brown (2.5Y 5/2) moist; few, 
fine and medium, distinct mottles that are yellowish brown 
(10YR 5/8) and strong brown (7.5YR 5/8) moist; massive; 
hard, firm; violent effervescence; moderately alkaline; 
gradual, wavy boundary. 

C2—29 to 42 inches, light-gray (2.5Y 7/2) clay loam, grayish brown 
(2.5Y 5/2) moist; common, fine and medium, distinct mottles 
that are strong brown (7.5YR 5/8), yellowish red (6YR 4/8), 
and dark reddish brown (5YR 2/2) moist; massive; slightly 
hard, friable; strong effervescence; moderately alkaline; 
gradual, wavy boundary. . 

C38—42 to 60 inches, light brownish-gray (2.5Y 6/2) and light-gray 
(2.5Y 7/2) clay loam, light olive brown (2.5Y 5/4) moist; 
common, fine and medium, distinct mottles that are strong 
brown (7.5YR 5/8) and dark reddish brown (5YR 2/2) moist; 
massive: slightly hard, friable; strong effervescence; moder- 
ately alkaline. 


Depth to free carbonates ranges from 11 to 22 inches. The A horizon 
is very dark gray or dark-gray loam or clay loam. It ranges from 5 to 
10 inches in thickness. The B2t horizon is clay or clay loam and ranges 
from 6 to 12 inches in thickness. The C horizon commonly is clay loam, 
but in places it is loam. 

Doran soils are near Antler, Eckman, and Forman soils. They are 
less caleareous than Antler soils, and they have a B horizon which is 
lacking in those soils. Doran soils have more clay in the B horizon than 
Eckman and Forman soils, and they are more poorly drained than 
those soils. 


Doran loam (0 to 2 percent slopes) (Do).—This is on 
broad flats on uplands. Areas range from 50 to 400 acres in 
ue In some areas few to many stones are imbedded in the 
soil. 

Included with this soil in mapping are small areas of 
Forman, Hamerly, Tonka, and lers soils. Forman soils 
are on slight rises. Hamerly and Vallers soils are in low 
areas adjacent to closed depressions. Tonka soils are in 
small depressions, most of which are less than 2 acres in size 
and are indicated on the detailed maps by the symbol for 
wet spots. 

Available water capacity is high, but permeability is slow 
in the subsoil. Runoff is slow, and in some years farming is 
delayed by wetness in spring. During dry periods the sub- 
soil releases moisture slowly to plants. Conservation of 
moisture, maintenance of tilth, and improvement of water 
intake into the subsoil are some concerns of management. 
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Most areas of this soil are cultivated. Corn, soybeans, 
small grains, flax, and alfalfa are the main crops. Capability 
unit IIs-2, Clayey range site; windbreak suitability group 4. 


Dovray Series 


The Dovray series are deep, poorly drained, nearly level, 
clayey soils on bottom lands and on low flats on uplands. 
These soils formed in water-deposited clay. The native veg- 
etation is mainly tall and mid grasses. 

In a representative profile the surface layer is very 
dark-gray clay about 22 inches thick. The subsoil, about 29 
inches thick, is calcareous clay that is dark gray in the upper 
part and gray in the lower part. It is very hard when dry, 
very firm when moist, and sticky and plastic when wet. The 
underlying material is gray, calcareous clay. 

Content of organic matter is high and fertility is medium 
or high in Dovray soils. Available water capacity is low or 
moderate. Permeability and runoff are very slow. The 
water table is at a depth of about 3 feet during the early 
part of the growing season in most years. 

Most areas of these soils are cultivated and are used for 
growing corn, flax, small grains, and alfalfa. A few areas 
remain in native grass and are used for grazing or for 
growing hay. 

Representative profile of Dovray clay in native grass, 
2,574 feet west and 219 feet south of the northeast corner of 
sec. 19, T. 128 N., R. 52 W.: 


Al11—0 to 7 inches, very dark-gray (N 3/0) clay, black (N 2/0) moist; 
moderate, fine and medium, subangular blocky structure 
parting to moderate, fine, granular; hard, firm, sticky and 
plastic; mildly alkaline; abrupt, smooth boundary. 

A12—7 to 22 inches, very dark-gray (N 3/0) clay, black (N 2/0) moist; 
moderate, medium and coarse, blocky and subangular blocky 
structure; hard, firm, sticky and plastic; mildly alkaline; 
clear, wavy boundary. 

B21g—22 to 31 inches, dark-gray (5Y 4/1) clay, very dark gray (5Y 
3/1) moist; weak, very coarse, prismatic structure parting to 
strong, medium and coarse, blocky; very hard, very firm, 
sticky and plastic; common fine and medium segregations of 
lime; slight effervescence; moderately alkaline; gradual, 
wavy boundary. 

B22g—31 to 40 inches, gray (5Y 5/1) clay, dark gray (5Y 4/1) moist; 
weak, very coarse, prismatic structure parting to strong, 
medium and coarse, blocky; very hard, very firm, sticky and 
plastic; few fine nests of gypsum crystals; common fine and 
medium segregations of lime; slight effervescence; moder- 
ately alkaline; gradual, wavy boundary. 

B8g—40 to 51 inches, gray (5Y 5/1) clay, olive gray (5Y 4/2) moist; 
few, fine, distinct mottles that are dark yellowish brown 
(LOYR 4/1) moist; weak, very coarse, prismatic structure 
parting to moderate, strong, subangular blocky and blocky; 
very hard, very firm, sticky and plastic; common fine nests of 

ypsum crystals; common fine and medium segregations of 
ime; slight effervescence; moderately alkaline; gradual, 
wavy boundary. 

Cg—51 to 60 inches, gray (5Y 5/1) clay, olive gray (5Y 5/2) moist; 
common, fine and medium, prominent mottles that are dark 
yellowish brown (10YR 5/4) and yellowish brown (10YR 5/6) 
moist; massive; very hard, firm, sticky and plastic; common 
fine nests of gypsum crystals; common fine and medium 
i casual of lime; strong effervescence; moderately al- 
kaline. 


Depth to lime ranges from 20 to 50 inches. These soils are clay or 
silty clay throughout. The A horizon is very dark gray or dark gray in 
hue of 10YR, 2.5Y, or 5Y. It ranges from 32 to 80 inches in thickness. 
Segregations of lime are few or common in the B horizon. 

ovray soils are near Lamoure, Ludden, and Peever soils. They are 
more clayey than Lamoure soils and are less calcareous than Ludden 
soils. Dovray soils are more poorly drained than Peever soils. 


Dovray clay (0 to 2 percent slopes) (Dv).—This soil is 
on bottom lands and in valleys and on flats on uplands. 


Areas are irregular in shape and range from 10 to 400 acres 
in size, 

Included with this soil in mapping are small areas of 
Bearden, Ludden, and Peever soils. Bearden and Peever 
soils are on slight rises. Ludden soils are in low, wet areas 
some of which are shown on the detailed maps by the 
symbol for wet spots. Also included is a soil similar to 
Dovray soils that contains lime at depths as shallow as 10 
inches. 

Available water capacity is low or moderate. Permeabil- 
ity of the subsoil is thet slow. Runoff is very slow, and the 
water table is at a depth of about 8 feet. This soil is wet, and 
because of this, farming is delayed in the spring some years. 
This soil puddles and loses tilth if worked when it is wet. 
During winter the surface layer slakes and blows easily in 
unprotected, bare areas. Wetness is the main concern of 
management, but maintenance of tilth, improvement of 
water intake, and control of soil blowing also are manage- 
ment, needs. 

Most areas of this soil are cultivated. Corn, flax, small 
grains, and alfalfa are the main crops. A few areas remain in 
native grass and are used for growing hay or for grazing. 
Capabihty unit ITw-1, Clayey range site, windbreak suita- 
bility group 2. 


Eckman Series 


The Eckman series are deep, well-drained, nearly level to 
sloping, loamy soils on uplands. These soils formed in lacus- 
trine silt and very fine sand. The native vegetation is tall 
and mid prairie grasses. 

In a representative profile the surface layer is dark-gray 
loam about 7 inches thick. The subsoil, about 20 inches 
thick, is silt loam that is grayish brown in the upper part, 
pale brown in the middle part, and light yellowish brown 
in the lower part. It is slightly hard when dry and friable 
when moist. The underlying material is light-gray and light 
yellowish-brown, calcareous silt loam. 

Content of organic matter is moderate and fertility is 
medium or high in Eckman soils. Available water capacity is 
high. Permeability is moderate, and runoff is slow or 
medium. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, small grains, flax, and alfalfa. 

Representative profile of Eckman loam, 0 to 2 percent 
slopes, in a cultivated field, 2,328 feet west and 105 feet 
north of the southeast corner of sec. 7, T. 128 N., R. 49 W.: 


Ap— to 7 inches, dark-gray (10YR 4/1) loam, black (10YR 2/1) moist; 
weak, fine, granular structure; slightly hard, very friable; 
neutral; abrupt, smooth boundary. 

B21—7 to 12 inches, grayish-brown (ove 5/2) silt loam, very dark 
grayish brown (10YR 3/2) moist; weak, coarse, prismatic 
structure parting to weak, medium, subangular blocky; 
slightly hard, friable; neutral; clear, wavy boundary. 

B22—12 to 19 inches, pale-brown (10YR 6/8) silt loam, dark brown 
(10YR 4/3) moist; weak, coarse, prismatic structure parting 
to weak, medium, subangular blocky; slightly hard, friable; 
neutral; gradual, wavy boundary. 

B3—19 to 27 inches, light yellowish-brown (2.5Y 6/4) silt loam, olive 
brown (2.5Y 4/4) moist; weak, coarse, prismatic structure 

arting to weak, medium, subangular blocky; slightly hard, 
yiable; mildly alkaline; abrupt, wavy boundary. 

Clca—27 to 42 inches, light-gray (2.5Y 7/2) silt loam, li ht olive brown 
(2.5Y 5/4) moist; common, fine and medium, distinct mottles 
that are gray (N 6/0) moist; weak, medium, subangular 
blocky structure; slightly hard, friable; violent effervescence; 
mildly alkaline; gradual, wavy boundary. 

C2—42 to 60 inches, light yellowish-brown (2.5Y 6/4) silt loam, light 
olive brown (2.5Y 5/4) moist; common, fine and medium, 
prominent mottles that are strong brown (7.5YR 5/8) and 
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yellowish red (5YR 4/8) moist; massive; slightly hard, friable; 
strong effervescence; moderately alkaline. 

The A horizon is dark-gray or gray loam, silt loam, or very fine 
sandy loam. It ranges from 7 to 12 inches in thickness. The B2 horizon, 
when moist, ranges from very dark brown to brown and is silt loam or 
very fine sandy loam. It is neutral or mildly alkaline and ranges from 8 
to 18 inches in thickness. The B3 horizon, when moist, is olive-brown 
or light olive-brown silt loam or very fine sandy loam. It ranges from 2 
to 10 inches in thickness. The C horizon commonly is stratified with 
thin lens of silt and very fine sand. Lacustrine sand or loamy glacial till 
is below a depth of 40 inches in places. 

Eckman soils are mapped with Zell soils and are near Gardena, 
Glyndon, and Poinsett soils. They have thinner dark upper horizons 
than Gardena soils. They are less caleareous and are better drained 
than Glyndon soils. They have less clay in the B horizon than Poinsett 
soils. Eckman soils are deeper to lime than Zell soils, and they have a 
B horizon which those soils do not have. 


Eckman loam, 0 to 2 percent slopes (EcA).—This soil is 
on uplands. Areas range from 10 to 120 acres in size. The 
profile of this soil is the one described as representative of 
the series. In places this soil is slightly eroded because of 
soil blowing. 

Included with this soil in mapping are small areas of 
Embden, Gardena, and Glyndon soils. These soils are in 
slightly depressed areas scattered throughout the mapped 
areas. 

Runoff is slow, and limitations to the use of this soil are 
slight. Control of soil blowing and maintenance of fertility 
and content of organic matter are the main concerns of 
management. 

Most areas of this soil are cultivated, and the soil is well 
suited to all crops commonly grown in the county. Corn, 
soybeans, small grains, flax, and alfalfa are the main crops. 
Capability unit I-2; Silty range site; windbreak suitability 
group 3. 

Eckman loam, 2 to 6 percent slopes (EcB).—This soil is 
on uplands. Areas range from 10 to 100 acres in size. In 
many cultivated areas the soil is slightly or moderately 
eroded, and in places the surface layer is mixed with the 
subsoil by plowing. In the lower part of the landscape the 
surface layer is thicker than that in the profile described as 
representative of the series. 

Included with this soil in mapping are small areas of 
Embden, Gardena, Glyndon, and Zell soils. Embden, 
Gardena, and Glyndon soils are in swales. Zell soils are on 
the tops of low ridges. 

Fertility is medium or high, and available water capacity 
is high. Runoff is medium, and this soil is subject to water 
erosion and soil blowing. Control of water erosion and con- 
trol of soil blowing are the main concerns of management. 

Most areas of this soil are cultivated, and the soil is well 
suited to all crops commonly grown in the county. Corn, 
soybeans, small grains, flax, and alfalfa are the main crops. 
rd unit Ile-8; Silty range site; windbreak suitability 
group 38. 


Eckman-Zell complex, 6 to 9 percent slopes (EeC).— 
The soils of this complex are on uplands. Eckman soils are in 
the mid and lower parts of the landscape, and Zell soils are 
in the higher parts of the landscape on the tops and upper 
sides of ridges. Slopes are long and smooth. In cultivated 
areas the soils are slightly or moderately eroded. In the 
lower parts of the landscape Eckman soils have a thicker 
surface layer than that in the profile described as represent- 
ative of the Eckman series. Eroded spots of Zell soils have a 
gray or light brownish-gray surface layer. 

About 65 percent of this complex is Eckman loam, and 
about 25 percent is Zell silt loam. The rest of the acreage is 


included soils. These are small areas of Embden and 
Gardena soils. They are in the lower parts of the landscape 
and in swales. 

Runoff is medium, and the hazard of erosion is severe in 
cultivated areas. In addition content of organic matter is 
moderately low or low and fertility is low or medium in Zell 
silt loam. Control of water erosion and soil blowing, conser- 
vation of moisture, and maintenance of fertility and content 
of organic matter are concerns of management. 

Most areas of this complex are cultivated and are used for 

owing corn, soybeans, small grains, flax, and alfalfa. 

apability unit IIIe-2. Eckman soils in Silty range site, 
windbreak suitability group 3; Zell soils in Thin Upland 
range site, windbreak suitability group 8. 


Embden Series 


The Embden series consists of deep, moderately well 
drained, nearly level, loamy soils on uplands. These soils 
formed in sandy, glacial melt-water deposit. The native 
vegetation is tall and mid grasses. 

In a representative profile the surface layer is dark-gray 
fine sandy loam about 18 inches thick. The subsoil is dark 
grayish-brown fine sandy loam about 20 inches thick. It is 
soft when dry and very friable when moist. The underlying 
material is grayish-brown, light brownish-gray, and light 
yellowish-brown loamy fine sand. 

Content of organic matter is moderate and fertility is 
medium in Embden soils. Available water capacity is mod- 
erate. Permeability is moderately rapid. Runoff is slow. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, small grains, and alfalfa. 

Representative profile of Embden fine sandy loam in a 
cultivated field of Embden-Hamar fine sandy loams, 360 
feet south and 114 feet west of the northeast corner of sec. 
8, T. 128N., R. 49 W.: 


Ap— to 7 inches, dark-gray (10YR 4/1) fine sandy loam, black (LOYR 
2/1) moist; i. fine, granular structure; soft, very friable; 
neutral; abrupt, smooth boundary. 

A12—7 to 18 inches, dark-gray (10YR 4/1) fine sandy loam, black 
(LOYR 2/1) moist; weak, medium, subangular blocky struc- 
ture parting to weak, fine, granular; soft, very friable; neu- 
tral; gradual, wavy boundary. 

B2—13 to 24 inches, dark grayish-brown (10YR 4/2) fine sandy loam, 
very dark brown (LOYR 2/2) moist; moderate, medium, sub- 
angular blocky structure; soft, very friable; neutral; gradual, 
wavy boundary. 

B3—24 to 88 inches, dark grayish-brown (10YR 4/2) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; common, fine and 
medium, distinct mottles that are dark yellowish brown 
(10YR 4/4) moist; weak, medium and coarse, subangular 
blocky structure; soft, very friable; neutral; gradual, wavy 
boundary. 

C1—83 to 44 inches, grayish-brown (2.5Y 5/2) loamy fine sand, dark 

ayish brown (2.5Y 4/2) moist; many, fine and medium, 
istinct mottles that are dark yellowish brown (10YR 4/4) 
moist; massive; soft, very friable; neutral; clear, wavy bound- 


ary. 

C2—44 to 53 inches, light brownish-gray (2.5Y 6/2) loamy fine sand, 
dark grayish brown (2.5Y 4/2) moist; common, fine and 
medium, faint mottles that are grail brown moist; massive; 
soft, very friable; neutral; gradual, wavy boundary. 

C3—53 to 60 inches, light yellowish-brown (2.5Y 6/3) loamy fine sand, 
olive brown (2.5Y 4/4) moist; common, fine and medium, 
prominent mottles that are dark brown (7.5YR 4/4) and 
grayish brown (2.5Y 5/2) moist; massive; soft, very friable; 
neutral. 


The A horizon is dark gray or gray. It ranges from sandy loam to 
loam and from 10 to 20 inches in thickness. The B horizon, when moist, 
ranges from very dark brown to dark brown. It is fine sandy loam or 
sandy loam. It ranges from 6 to 12 inches in thickness. The B3 horizon 
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ranges from 4 to 14 inches in thickness. The C horizon ranges from fine 
sandy loam to fine sand. In places it has thin strata of silt. 

Embden soils are mapped with Hamar soils and are near Eckman 
and Glyndon soils. They are more sandy and have less silt than 
Eekman and Glyndon soils. Embden soils are less sandy and are better 
drained than Hamar soils. 


Embden-Hamar fine sandy loams (0 to 2 percent 
slopes) (Eh).—The soils of this complex are on broad flats 
and in swales on uplands. Hamar soils are in the lowest part 
of the flats and swales. Areas range from 4 to 85 acres in 
size. 

About 70 percent of this complex is Embden soils, and 
about 20 percent is Hamar soils. The rest of the acreage is 
included soils. These are small areas of Glyndon, Hecla, and 
Towner soils scattered throughout in an erratic pattern. 

Available water capacity is moderate in the Embden 
soils, but these soils are somewhat droughty during ex- 
tended periods of dry weather. Wetness in the Hamar soils 
delays farming in some years. Cultivated areas of Embden 
and Hamar soils blow easily. Control of soil blowing and 
conservation of moisture are the main concerns of manage- 
ment, but improvement of drainage and the maintenance of 
content of organic matter and fertility also are important. 

Most areas of this complex are cultivated and are well 
suited to corn, soybeans, small grains, and alfalfa. Capabil- 
ity unit IIIs-1. Embden soils in Sandy range site, 
windbreak suitability group 1; Hamar soils in Subirrigated 
range site, windbreak suitability group 2. 


Fordville Series 


The Fordville series consists of well-drained, nearly level 
to gently sloping, loamy soils that are moderately deep over 
sand and gravel. These soils formed in alluvium and are on 
uplands and stream terraces. The native vegetation is 
mostly mid and short grasses. 

In a representative profile (fig. 7) the surface layer is 
dark-gray loam about 9 inches thick. The subsoil, about 13 
inches thick, is loam that is dark gray in the upper part and 
dark grayish brown in the lower part. The underlying mate- 
rial is grayish-brown and brown, calcareous sand and 
gravel. 


Content of organic matter is moderate and fertility is 
medium in Fordville soils. Available water capacity is low 
or moderate. Permeability is moderate in the subsoil and 
rapid in the underlying sand and gravel. Runoff is slow or 
medium. 

Most areas of these soils are cultivated and are used for 
growing corn, small grains, flax, and alfalfa. 

Representative profile of Fordville loam, 0 to 3 percent 
slopes, in a cultivated field, 450 feet north and 252 feet west 
of the southeast corner of sec. 21, T. 122 N., R. 52 W.: 


Ap—0 to 6 inches, dark-gray (10YR 4/1) loam, black (LOYR 2/1) moist; 
weak, fine, granular structure; slightly hard, friable; neutral; 
abrupt, smooth boundary. 

A12—6 to 9 inches, dark-gray (LOYR 4/1) loam, black (1OYR 2/1) 
moist; weak, medium and coarse, subangular blocky struc- 
ture parting to weak, fine, granular; slightly hard, friable; 
neutral; clear, wavy boundary. 

B21—9 to 17 inches, dark-gray (10YR 4/1) loam, very dark gray 
(10YR 3/1) moist; weak, medium and coarse, prismatic struc- 
ture parting to weak, medium and coarse, subangular blocky; 
slightly hard, friable; neutral; clear, wavy boundary. 

B22—17 to 22 inches, dark See ne (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak, medium and coarse, 
prismatic structure parting to weak, medium and coarse, 
subangular blocky; shghtly hard, friable; neutral; clear, wavy 
boundary. 


SURVEY 


IIC1ca—22 to 26 inches, grayish-brown (10YR 5/2) sand and gravel, 
dark grayish brown (LOYR 4/2) moist; single grained; loose; 
strong effervescence; moderately alkaline; gradual, wavy 


boundary. 

IIC2—26 to 60 inches, brown (10YR 5/3) sand and gravel, dark brown 
(10YR 4/3) moist; single grained; loose; slight effervescence; 
moderately alkaline. 


_ Depth to sand and gravel ranges from 20 to 40 inches. The A horizon 
is very dark gray or dark gray and ranges from 6 to 9 inches in 
thickness. The B horizon, when moist, ranges from very dark gray to 
dark brown. It is loam or clay loam and ranges from 9 to 16 inches in 
thickness. The ITC] horizon is slightly or strongly effervescent. 
Fordville soils are mapped with Renshaw soils and are near Divide, 
Forman, Marysland, and Sioux soils. They are less calcareous and 
better drained than Divide and Marysland soils. They have sand and 
gravel at a depth of less than 40 inches and Forman soils do not. 
iene soils are deeper over sand and gravel than Renshaw and 
ioux soils. 


_ Fordville loam, 0 to 3 percent slopes (FdA).—This soil 
is on stream terraces and uplands. It has some gravel and 
cobbles on the surface in places. Areas are irregular in 
shape and range from 5 to 50 acres in size. The profile of this 
soil is the one described as representative for the series. 
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Figure 7.—Profile of Fordville loam, 0 to 3 percent slopes. Sand and 
gravel are at a depth of 30 inches. 
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Included with this soil in mapping are small areas of 
Divide and Renshaw soils. Divide soils are in low, wet 
areas, some of which are indicated on the detailed maps by 
the symbol for wet spots. Renshaw soils are on the tops of 
low knolls or rises. : 

This soil is somewhat droughty. Available water capacity 
is low or moderate. Conservation of moisture and control of 
soil blowing are the main concerns of management. 

Most areas of this soil are cultivated and are used to grow 
corn, small grains, flax, and alfalfa. This soil is well suited to 
irrigation. Capability unit IIs-3; Silty range site; windbreak 
suitability group 6. 

Fordville-Renshaw loams, 3 to 6 percent slopes. 
(FeB).—The soils of this complex are on stream terraces and 
uplands. The Renshaw soils are commonly on higher parts 
of the landscape. Areas range from 5 to 40 acres in size. 

About 70 percent of this complex is Fordville soils, and 
about 25 percent is Renshaw soils. The rest of the acreage is 
included soils. These are small areas of Divide soils in 
swales and low spots and small areas of Sioux soils on the 
tops of some of the ridges or knolls. 

hese soils are droughty. Available water capacity is low 
or moderate. Runoff is medium. These soils are subject to 
water erosion and soil blowing. Conservation of moisture 
and control of water erosion and soil blowing are the main 
concerns of management. 

Many areas of this complex are cultivated and used for 
growing small grains, flax, and alfalfa. The soils are better 
suited to crops that mature early than to those that mature 
late. Capability unit IIIs-2. Fordville soils in Silty range 
site, windbreak suitability group 6; Renshaw soils in Shal- 
low to Gravel range site, windbreak suitability group 10. 


Forman Series 


The Forman series consists of deep, well-drained, nearly 
level to steep, loamy soils on uplands. These soils formed in 
glacial till, The native vegetation is mostly tall and mid 
grasses. 


In a representative profile (fig. 8) the surface layer is 
dark-gray loam about 6 inches thick. The subsoil, about 23 
inches thick, is clay loam that is dark brown in the upper 
part, brown in the middle part, and light brownish gray and 
calcareous in the lower part. It is slightly hard when dry 
and friable when moist. The underlying material is light 
brownish-gray, calcareous clay loam to a depth of 46 inches. 
ee this depth, it is light yellowish-brown, calcareous 
oam. 

Content of organic matter is moderate and fertility is 
medium or high in Forman soils. Available water capacity is 
high. Permeability is moderate in the subsoil and is moder- 
ately slow in the underlying material. Runoff is slow to 
rapid, depending on slope. 

Most areas of these soils are cultivated. They are used for 
growing corn, soybeans, small grains, flax, and alfalfa. A 
few areas remain in native grass and are used for grazing or 
for growing hay. 

Representative profile of Forman loam in an area of 
Forman-Aastad loams, 2 to 6 percent slopes, in a cultivated 
field; 1,086 feet north and 129 feet east of the southwest 
corner of sec. 28, T. 126 N., R. 52 W.: 

Ap— to 6 inches, dark-gray (10YR 4/1) loam, black (JOYR 2/1) moist; 

weak, fine, granular structure; slightly hard, friable; mildly 


alkaline; abrupt, smooth boundary. 
B21t—6 to 10 inches, dark-brown (10YR 4/3) clay loam, dark brown 


(10YR 3/8) moist; weak, medium and coarse, prismatic struc- 
ture satin) to moderate, medium and coarse, subangular 
blocky; slightly hard, friable; thin, continuous clay films; 
mildly alkaline; clear, wavy boundary. 

B22t—10 to 19 inches, brown (L0YR 5/3) clay loam, dark brown (10YR 
4/3) moist; moderate, medium and coarse, prismatic struc- 
ture parting to moderate, medium and coarse, subangular 
blocky; slightly hard, friable; thin, continuous clay films; 
mildly alkaline; abrupt, wavy boundary. 

B3ca—19 to 29 inches, light brownish-gray (2.5Y 6/2) clay loam, olive 
brown (2.5Y 4/4) moist; wel coarse, prismatic structure 
parting to moderate, medium and coarse, subangular blocky; 
slightly hard, friable; common threads and coatings of segre- 
gated lime; violent effervescence; moderately alkaline; 
gradual, wavy boundary. 

C1—29 to 46 inches, light brownish-gray (2.5Y 6/2) clay loam, olive 
brown (2.5Y 4/4) moist; many, fine and medium, prominent 
mottles that are strong brown (7.5YR 5/8) and yellowish red 
(SYR 4/6) moist; massive; slightly hard, friable; strong effer- 
vescence; moderately alkaline; gradual, wavy boundary. 


Figure 8.—Profile of Forman loam in an area of Forman-Aastad 
loams, 2 to 6 percent slopes. (This profile is representative of the 
Forman series.) 
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C2—46 to 60 inches, light yellowish-brown (2.5Y 6/4) loam, light olive 
brown (2.5Y 5/4) moist; many, fine and medium, prominent 
mottles that are strong brown (7.5YR 5/8) and yellowish red 
(5YR 5/8) moist; massive; slightly hard, friable; strong effer- 
vescence; moderately alkaline. 


The A horizon ranges from very dark gray to gray. It is loam or clay 
loam and ranges from 4 to 8 inches in thickness. The B2t horizon 
ranges from very dark gray to brown or olive brown in hue of 10YR or 
2.5Y. It is clay loam or heavy loam, is neutral or mildly alkaline, and 
ranges from 5 to 13 inches in thickness. The B3 horizon is clay loam or 
loam and ranges from 4 to 10 inches in thickness. 

Forman sotls are mapped with Aastad and Buse soils and are near 
Barnes and Peever soils. They are better drained and have a thinner A 
horizon than Aastad soils. They have a more distinct increase in clay 
content in the B horizon than Barnes soils. Forman soils are deeper to 
free carbonates than Buse soils. They have less clay in the B horizon 
than Peever soils. 

Forman-Aastad loams, 0 to 2 percent slopes (FoA)— 
The soils of this complex are on uplands. They are nearly 
level. The Forman soils are on slight rises, and the Aastad 
soils are in low areas or swales between the rises. A few 
stones and cobbles are commonly scattered on the surface. 
Areas range from 8 to 200 acres in size. Slopes are short and 
convex, and many very gentle undulations are common. 
The Forman soils have a slightly thicker surface layer and 
subsoil than those in the profile described as representative 
of the Forman series. The Aastad soils have a slightly 
thinner surface layer and subsoil than those in the profile 
described as representative of the Aastad series. 

About 70 percent of this complex is Forman soils, and 
about 20 percent is Aastad soils, The rest of the acreage is 
included soils. These are small areas of Hamerly, Parnell, 
Peever, and Tonka soils. Hamerly soils are in low areas 
adjacent to small, closed depressions. Parnell and Tonka 
soils are in the depressions. Most of these depressions are 
less than 2 acrés in size and are indicated on the detailed 
maps by the symbol for wet spots. Peever soils are on some 
of the rises along with Forman soils. 

Fertility is medium or high. Available water capacity is 
high. Runoff is slow. Farming is delayed in some years 
because the Aastad soils are temporarily wet, but limita- 
tions for crops are slight. Control of soil blowing and 
maintenance of fertility are the main concerns of manage- 
ment. 

Most areas of this complex are cultivated. The soils are 
well suited to corn, soybeans, small grains, flax, and alfalfa. 
Capability unit I-2. Forman soils in Silty range site, 
windbreak suitability group 8; Aastad soils in Overflow 
range site, windbreak suitability group 1. 


Forman-Aastad loams, 2 to 6 percent slopes (FoB) — 
The soils of this complex are on uplands. The Forman soils 
are on sides of ridges and knolls, and the Aastad soils are in 
swales. A few stones and cobbles are commonly scattered 
on the surface. Areas range from 10 to 600 acres in size. The 
gently undulating slopes are short and irregular, and many 
swales and small closed depressions or potholes occur. The 
profiles of these soils are the ones described as representa- 
tive of their respective series. In places are areas where 
Forman soils have a surface layer that is thinner because of 
erosion and is mixed with the subsoil by plowing. 

About 60 percent of this complex is Forman soils, and 
about 25 percent is Aastad soils. The rest of the acreage is 
included soils. These are small areas of Buse, Hamerly, 
Parnell, Peever, Tonka, and Vallers soils. Buse soils are on 
the tops of some ridges and knolls. Hamerly and Vallers 
soils are in some swales or low areas adjacent to depres- 
sions. Parnell and Tonka soils are in the small depressions 
or potholes that are indicated on some of the detailed maps 


by the symbol for wet spots. Peever soils are intermingled 
with Forman soils. 

Runoff is medium, and cultivated areas are subject to 
erosion. Spring planting is delayed in some years on the 
Aastad soils in this complex because runoff is received from 
adjacent soils. Control of erosion is the main concern of 
management. 

Most areas of this complex are cultivated. The soils are 
well suited to corn, small grains, flax, and alfalfa. Forman 
and Aastad soils in capability unit Ile—2 and Silty range site; 
Forman soils in windbreak suitability group 3; Aastad soils 
in windbreak suitability group 1. 


Forman-Aastad loams, 6 to 9 percent slopes 
(FoC).—This complex of undulating soils is on uplands. The 
Forman soils are on the mid and upper parts of sides of 
ridges and knolls, and the Aastad soils are in swales and the 
lower parts of sides of ridges and knolls. A few stones and 
cobbles are commonly scattered on the surface. Areas range 
from 6 to 300 acres in size. Slopes are short and irregular. 
The Forman soils have a profile similar to the one described 
as representative of the Forman series, but in places the 
surface layer is thinner because of erosion and is mixed with 
the subsoil by plowing. In places the surface layer of the 
Aastad soils is thicker than that in the profile described as 
representative of the Aastad series. 

About 60 percent of this complex is Forman soils, about 
25 percent is Aastad soils, and the rest is included soils. 
These are small areas of Buse, Hamerly, Parnell, Tonka, 
and Vallers soils. Buse soils are on the tops and upper parts 
of sides of ridges and knolls. Hamerly and Vallers soils are 
in some of the low areas adjacent to small, closed depres- 
sions. Parnell and Tonka soils are in the depressions or 
potholes, most of which are less than 2 acres in size and are 
indicated on the detailed maps by the symbol for wet spots. 

Runoff is medium, and the hazard of erosion in the For- 
man soils in this complex is severe. Control of erosion is the 
main concern of management. : 

Some areas of this complex are cultivated and are used 
for corn, small grains, flax, alfalfa, and tame grasses. Other 
areas remain in native grass and are used for grazing or for 
growing hay. Forman and Aastad soils in capability unit 
ITIe-1 and Silty range site; Forman soils in windbreak 
aa. group 38; Aastad soils in windbreak suitability 
group 1. 


Forman-Aastad loams, 9 to 15 percent slopes 
(FoD).—This complex of rolling soils is on uplands. The 
Forman soils are on mid and upper parts of sides of ridges, 
knolls, and entrenched drainageways. The Aastad soils are 
on lower parts of the landscape and in swales. A few stones 
and cobbles are commonly scattered on the surface. Areas 
range from 10 to 500 acres in size. Slopes are short and 
irregular, and many swales and wet depressions or potholes 
are in this complex. In many places the surface layer and 
subsoil of the Forman soils are thinner than those in the 
profile described as representative of the Forman series. 
The Aastad soils commonly have a thicker surface layer 
than that in the profile described as representative of the 
Aastad series. 

About 55 percent of this complex is Forman soils, and 
about 25 percent is Aastad soils. The rest of the acreage is 
included soils. These are small areas of Buse, Hamerly, 
Parnell, Renshaw, Sinai, Sioux, Tonka, and Vallers soils 
and Marsh. Buse soils are on the tops and upper sides of 
some ridges and knolls. Hamerly and Vallers soils are in low 
areas around the edges of small depressions. Parnell and 
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Tonka soils and spots of Marsh are in closed depressions of 
potholes. Many of these areas are indicated on the detailed 
maps by the symbol for wet spots. Renshaw and Sioux soils 
are on some of the rounded ridgetops that have pockets of 
gravel. Sinai soils are on mesalike hilltops. 

Runoff is medium, and the hazard of erosion is severe in 
cultivated areas. Control of erosion is the main concern of 
management. 

Most areas of this complex are in native grass and are 
used for grazing or for growing hay. Small grains, alfalfa, 
and tame grasses are the main crops in the few cultivated 
areas. Forman and Aastad soils in capability unit [Ve—-1 and 
Silty range site; Forman soils in windbreak suitability 
group 38; Aastad soils in windbreak suitability group 1. 


Forman-Aastad stony complex, 0 to 9 percent slopes 
(FsB).—This complex of nearly level to undulating soils is on 
uplands. The Forman soils are on convex rises and sides of 
ridges or knolls, and the Aastad soils are in swales. Areas 
range from 4 to 200 acres in size and include stony areas 
that range from less than 1 acre to as much as 10 acres in 
size. The stones or boulders, 2% to 5 feet apart, are mainly 
on the surface of the Forman soils, but many more are 
below the surface. In the steeper parts of this complex the 
surface layer of the Forman soils is thinner than that in the 
profile described as representative of its series, but in some 
other areas it is thicker. 

About 65 percent of this complex is Forman loam and 
stony loam, and about 25 percent is Aastad loam. The rest. 
of the acreage is included soils. These are small areas of 
Buse, Parnell, and Tonka soils. Buse soils are on the tops of 
some ridges and knolls. Parnell and Tonka soils are in de- 
pressions or potholes less than 2 acres in size, some of which 
oe aaa on the detailed maps by the symbol for wet 
spots. 

Runoff is slow or medium. Areas of these soils are too 
stony to be satisfactory for cultivation or to be used entirely 
as hayland. Stoniness is the main concern of management. 

Most areas of this complex remain in native grass and are 
used for grazing. Parts of some areas that are free of stones 
are used for growing hay. Forman and Aastad soils in 
capability unit VIIs-1 and windbreak suitability group 10. 
Forman soils in Silty range site; Aastad soils in Overflow 
range site. 


Forman-Buse loams, 6 to 9 percent slopes, eroded 
(FuC).—This complex of undulating soils is on uplands. The 
Forman soils are on sides of ridges and knolls, and the Buse 
soils are on tops and upper parts of sides of ridges and 
knolls. Stones and cobbles commonly are scattered on the 
surface in the higher parts of the landscape. The irregularly 
shaped areas are mostly around depressions or on the sides 
of drainageways and range from 5 to 80 acres in size. Be- 
cause of erosion, the surface layer of Forman and Buse soils 
is thinner than that in the profile described as representa- 
tive of their respective series. The surface layer of the 
Forman soils is browner because it has been mixed with 
subsoil material by plowing. In many areas the surface 
layer of the Buse soils has been removed by erosion or has 
been mixed with the underlying material by plowing. 

About 55 percent of this complex is Forman soils, about 
25 percent is Buse soils, and the rest is included soils. These 
are Aastad, Hamerly, Parnell, Tonka, and Vallers soils. 
The Aastad soils in swales are the most extensive and make 
up as much as 15 percent of some areas. Hamerly and 
Vallers soils are in low areas surrounding small depressions 
or potholes. Parnell and Tonka soils are in wet depressions, 


most of which are less than 2 acres in size, They are indi- 
cated on the detailed maps by the symbol for wet spots. 

Runoff is medium or rapid, and the hazard of erosion is 
severe. Control of further erosion and improvement of fer- 
tility and content of organic matter are concerns of man- 
agement. 

Most areas of this complex are now cultivated or have 
been cultivated in the past. Small grains, flax, and alfalfa 
are the main crops. Many areas are in alfalfa and tame 
grasses that are used for pasture or hay (fig. 9). Capability 
unit [Ve-1. Forman soils in Silty range site, windbreak 
suitability group 3; Buse soils in Thin Upland range site, 
windbreak suitability group 10. 


Forman-Buse loams, 9 to 15 percent slopes, eroded 
(FuD).—This complex of rolling soils is on uplands. These 
soils are mostly on the valley sides of entrenched drainage- 
ways or are around large depressions. The Forman soils are 
on mid and lower parts of the landscape, and the Buse soils 
are on the higher parts. Areas range from 6 to 35 acres in 
size. The Forman soils have a thinner surface layer and 
subsoil than those in the profile described as representative 
for the Forman series. Also, the surface layer is browner 
because of mixing of the surface layer with subsoil material 
by plowing. The profile of the Buse soils is similar to that 
described as representative for the Buse series, but the 
surface layer in many areas has been removed by erosion or 
has been mixed with the underlying material by plowing. 
The eroded Buse soil is easily identified in plowed fields by 
its light color. 

About 55 percent of this complex is Forman soils, and 
about 25 percent is Buse soils. The rest of the acreage is 
included soils. These are Aastad, Hamerly, Parnell, and 
Tonka soils. Aastad soils are in swales, and Hamerly soils 
rim small depressions or potholes. Parnell and Tonka soils 
are in depressions, most of which are less than 2 acres in 
size and are indicated on the detailed maps by the symbol 
for wet spots. 

Runoff is rapid, and the hazard of erosion is very severe. 
These soils have lost fertility and content of organic matter 
through erosion. Control of further erosion and improve- 
ment of fertility and content of organic matter are the main 
concerns of management. 

Small grains, flax, and alfalfa are grown in cultivated 
areas, but because of erosion, these soils are better suited 
to pasture or hay. Forman and Buse soils in capability unit 
VIe-1 and windbreak suitability group 10. Forman soils in 
Silty range site; Buse soils in Thin Upland range site. 


Forman-Buse loams, 15 to 25 percent slopes 
(FuE) —This complex of hilly soils is on uplands. The For- 
man soils are on sides of ridges and knolis, and the Buse 
soils are on tops and upper parts of sides of ridges and 
knolls. A few stones or boulders commonly are on the sur- 
face in the higher parts of the landscape. Areas are irregu- 
lar in shape and range from 10 to 600 acres in size. Slopes 
are short and irregular and are dominantly hilly. Many 
small potholes or wet spots dot the landscape. In the higher 
parts of the landscape the surface layer of the Forman soils 
is thinner than that in the profile described as representa- 
tive of the Forman series, but in the lower parts the surface 
layer is thicker. The profile of the Buse soil is the one 
described as representative of the Buse series. 

About 45 percent of this complex is Forman soils, and 
about 25 percent is Buse soil. The rest of the acreage is 
included soils. These are small areas of Aastad, Barnes, 
Parnell, Renshaw, Sinai, Sioux, and Vallers soils and small 
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Figure 9.—Area of Forman-Buse loams, 6 to 9 percent slopes, eroded, in alfalfa and smooth bromegrass used for hay. 


areas of Marsh. Aastad soils in swales are the most exten- 
sive and make up about 15 percent of many areas. Barnes 
soils are intermingled with Forman soils. Parnell soils and 
small areas of Marsh are in small depressions or potholes 
less than 2 acres in size. Some of the wet potholes are 
indicated on the detailed maps by the symbol for wet spots. 
Renshaw and Sioux soils are on rounded ridgetops that 
have pockets of gravel. Sinai soils are on flat hilltops. Val- 
lers soils are on the rims of potholes. 

Most areas of this complex are in native grass. These soils 
are better suited to grazing or growing hay than most other 
uses, Forman and Buse soils in capability unit VIe-1 and 
windbreak suitability group 10. Forman soils in Silty range 
site; Buse soils in Thin Upland range site. 


Forman-Buse stony complex, 9 to 40 percent slopes 
(FvE)—This complex of rolling to steep soils is on uplands. 
The Forman soils are on sides of ridges and knolls, and the 
Buse soils are on tops and upper sides of ridges and knolls. 
Areas are irregular in shape and range from 10 to 150 acres 
in size. The stony parts of this complex are mostly in the 
higher parts of the landscape, and they range from less than 
1 acre to as much as 15 acres in size. The stones and 
boulders are spaced about 2% to 5 feet apart on the surface, 
but many more are imbedded in the soil and are not visible. 
These soils have profiles that are similar to the ones de- 
scribed as representative of their respective series, but in 
places the surface layer is thinner. 

About 55 percent of this complex is Forman loam, about 
20 percent is Buse stony loam and loam, and the rest is 
other included areas. The latter are small areas of Aastad, 


Barnes, Parnell, Sioux, and Vallers soils and small areas of 
Marsh, a land type. Aastad soils are the most extensive and 
are on lower sides of ridges and knolls and in swales. Barnes 
soils are intermingled with Forman soils. Parnell soils and 
Marsh are in wet depre sions or potholes, most of which are 
less than 2 acres in size and are indicated on the detailed 
maps by the symbol for wet spots. Sioux soils are on 
ridgetops that have pockets of gravel. Vallers soils are on 
the rims of potholes. 

Runoff is medium or rapid, and the hazard of erosion is 
severe. The stony areas are not suited to cultivation or to 
growing hay. Stoniness is the main concern of management. 

Most areas of this complex remain in native grass and are 
used for grazing. Parts that are free of stones are used for 
growing hay. Forman and Buse soils in capability unit 
VIIs—1 and windbreak suitability group 10. Forman soil in 
Silty range site; Buse soil in Thin Upland range site. 


Gardena Series 


The Gardena soils are deep, moderately well drained, 
nearly level, silty soils on uplands. These soils formed in 
lacustrine silt and very fine sand. The native vegetation is 
mostly tall grasses. 

In a representative profile the surface layer is dark-gray 
silt loam about 8 inches thick. The subsoil, about 12 inches 
thick, is silt loam that is gray in the upper part and light 
brownish gray in the lower part. It is slightly hard when 
dry and friable when moist. The underlying material is 
white, light-gray, and pale-yellow, calcareous silt loam. 
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Content of organic matter and fertility are high in 
Gardena soils. Available water capacity is high, and per- 
meability is moderate. Runoff is slow. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, small grains, flax, and alfalfa. 

Representative profile of Gardena silt loam, in a culti- 
vated field, 2,112 feet north and 400 feet west of the south- 
east corner of sec. 32, T. 129 N., R. 49 W.: 


Ap—0 to 8 inches, dark-gray (10YR 4/1) silt loam, black (LOYR 2/1) 
moist; weak, fine and medium, granular structure; soft, fri- 
able; mildly alkaline; abrupt, smooth boundary. 

B2—8 to 18 inches, gray (10YR 5/1) silt loam, very dark gray (10YR 
8/1) moist; weak, medium and coarse, subangular blocky 
structure; slightly hard, friable; mildly alkaline; clear, wavy 


boundary. 

B3—18 to 20 inches, light brownish-gray (10YR 6/2) silt loam, dark 
grayish brown (10YR 4/2) moist; weak, very coarse, pris- 
matic structure parting to weak, medium and coarse, suban- 
gular blocky; slightly hard, friable; mildly alkaline; clear, 
irregular boundary. 

Clca—20 to 30 inches, white (2.5Y 8/2) silt loam, light yellowish 
brown (2.5Y 6/4) moist; weak, very coarse, prismatic struc- 
ture; slightly hard, friable; violent effervescence; moderately 
alkaline; gradual, wavy boundary. 

C2—80 to 44 inches, light-gray (2.5Y 7/2) silt loam, light olive brown 
(2.5Y 5/4) moist; common, fine and medium, distinct mottles 
that are light brownish gray (2.5Y 6/2) moist; massive; 
slightly hard, friable; strong effervescence; moderately al- 
kaline; gradual, wavy boundary. 

C3—44 to 60 inches, pale-yellow (2.5Y 7/4) silt loam, light olive brown 
(2.5Y 5/4) and light brownish gray (2.5Y 6/2) moist; common, 
fine and medium, prominent mottles and stains that are 
strong brown (7.5YR 5/8) moist; massive; slightly hard, fri- 
able; strong effervescence; moderately alkaline. 

The A horizon ranges from very dark gray to gray. It is silt loam or 
very fine sandy loam and ranges from 6 to 10 inches in thickness. The 
B2 horizon, when moist, is very dark gray or very dark grayish brown 
in hue of 10YR or 2.5Y. It is silt loam or very fine sandy loam and 
ranges from 6 to 14 inches in thickness. The B3 horizon is silt loam or 
very fine sandy loam and ranges from 2 to 5 inches in thickness. The C 
horizon commonly is silt loam or very fine sandy loam, but in places 
sandy or loamy horizons are below a depth of 40 inches. 

Gardena soils are near Eckman and Glyndon soils. They have 
thicker horizons that have moist colors of very dark grayish brown or 
darker than Eckman soils. Gardena soils are less calcareous than 
Glyndon soils. 


Gardena silt loam (0 to 2 percent slopes) (Ga).— 
This soil is mainly on broad upland flats. Areas range from 
25 to 120 acres in size. 

Included with this soil in mapping are small areas of 
Eckman, Embden, and Glyndon soils. Eckman soils are on 
very slight rises. Embden and Glyndon soils are interming- 
led with Gardena soils in an erratic pattern. 

Fertility is high. Available water capacity is high. Runoff 
is slow. Some areas receive additional runoff from adjacent 
soils. In most years the additional moisture is beneficial, but 
spring planting is delayed in wet years. This soil has few 
limitations for crops. Control of soil blowing is the main 
concern of management. 

Most areas of this soil are cultivated. Corn, soybeans, 
small grains, flax, and alfalfa are the main crops. Capability 
unit I-38; Silty range site; windbreak suitability group 1. 


Glyndon Series 


The Glyndon series consists of deep, moderately well 
drained and somewhat poorly drained, nearly level, cal- 
careous, silty soils on uplands. These soils formed in lacus- 
trine silt and very fine sand. The native vegetation is mostly 
tall prairie grasses. 

In a representative profile the surface layer is dark-gray 
and gray, calcareous silt loam about 14 inches thick. It is 


slightly hard when dry and friable when moist. The underly- 
ing material is gray, calcareous silt loam to a depth of 22 
inches. Below this depth, it is light yellowish-brown and 
pale-yellow, calcareous silt loam. 
_ Content of organic matter is moderate or high and fertil- 
ity is medium in Glyndon soils. Available water capacity is 
high. Permeability is moderate, and runoff is slow. The 
seasonal water table is at a depth ranging from 2 to 5 feet 
during much of the growing season. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, small grains, flax, and alfalfa. 


Representative profile of Glyndon silt loam, 0 to 3 percent 
slopes, in a cultivated field, 1,030 feet north and 75 feet east 
of the southwest corner of sec. 26, T. 129 N., R. 49 W.: 


Ap— to 8 inches, dark-gray (10YR 4/1) silt loam, black (LOYR 2/1) 
moist; weak, fine and medium, granular structure; slightly 
hard, friable; strong effervescence; moderately alkaline; ab- 
rupt, smooth boundary. 

Al2ca—8 to 14 inches, gray (10YR 5/1) silt loam, very dark gray 
(10YR 3/1) moist; very weak, medium and coarse, subangular 
blocky structure parting to weak, medium and coarse, granu- 
lar; slightly hard, friable; common very fine pores; common 
coarse masses of segregated lime; violent effervescence; 
moderately alkaline; gradual, wavy boundary. 

Clea—14 to 22 inches, gray (N 6/0) silt loam, dark grayish brown 
(10YR 4/2) moist; very weak, very coarse, subangular blocky 
structure; slightly hard, friable; common fine pores; many 
coarse masses of segregated lime; violent effervescence; 
moderately alkaline; gradual, irregular boundary. 

C2—22 to 34 inches, light yellowish-brown (2.5Y 6/4) silt loam, light 
olive brown (2.5Y 5/4) moist; massive; slightly hard, friable; 
few fine pores; strong effervescence; moderately alkaline; 
gradual, wavy boundary. 

C3—34 to 55 inches, pale-yellow (2.5Y 7/4) silt loam, light olive brown 
(2.5Y 5/4) moist; few, fine, distinct mottles that are gray (SY 
5/1) moist; massive; slightly hard, friable; strong efferves- 
cence; moderately alkaline; gradual, wavy boundary. 

C4—55 to 60 inches, pale-yellow (2.5Y 7/4) coarse silt loam, light olive 
brown (2.5Y 5/4) moist; few, medium, distinct mottles that 
are gray (5Y 5/1) moist and common, medium, distinet mot- 
tles that are dark brown (7.5YR 4/4) and strong brown 
(7.5YR 5/8) moist; massive; slightly hard, friable; strong 
effervescence; moderately alkaline. 


These soils, to a depth of 40 inches or more, are silt loam or very fine 
sandy loam that is less than 18 percent elay and less than 15 percent 
sand coarser than very fine sand. Maximum accumulation of free 
carbonates commonly exists in the lower part of the A horizon and the 
upper part of the C horizon. Calcium carbonate equivalent ranges 
from 15 to 35 percent in these horizons. The A horizon is dark gray or 
gray and ranges from 7 to 16 inches in thickness. The Cca horizon is 
gray or light brownish gray in hue of LOYR or 2.5Y and ranges from 6 
to 20 inches in thickness. 

Glyndon soils are near Borup, Eckman, and Gardena soils. They are 
similar to Bearden and Hamerly soils, although they have less clay 
than Bearden soils. They are not so poorly drained as Borup soils, but 
they are more poorly drained and are more calcareous than Eckman 
and Gardena soils. Glyndon soils contain more silt and less clay than 
Hamerly soils. 


Glyndon silt loam, 0 to 3 percent slopes (GyA),.—This 
soil is on upland flats. Slopes are long and smooth (fig. 10). 
Areas range from 10 to 450 acres in size. In places they are 
gray where the surface layer has been ined with underly- 
ing material by plowing, and in some cultivated areas the 
surface layer is thinner than it is in others because of ero- 
sion and soil blowing. 

Included with this soil in mapping are small areas of 
Borup, Embden, Gardena, and Tonka soils. Borup and 
Tonka soils are in low areas and small closed depressions, 
some of which are shown on the detailed maps by the 
symbol for wet spots. Embden and Gardena soils are scat- 
tered throughout in an erratic pattern. 

The high content of lime causes this soil to blow easily. It 
also affects the availability of plant nutrients. Wetness 
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Figure 10,—Area of Glyndon silt loam, 0 to 3 percent slopes. 


commonly delays spring planting and tillage. Control of soil 
blowing is the main concern of management, but wetness is 
a concern in some years. 

Most areas of this soil are cultivated and are used to 
grow corn, soybeans, small grains, flax and alfalfa. Capa- 
bility unit Ile4; Silty range site; windbreak suitability 
group l. 


Hamar Series 


The Hamar series are deep, poorly drained or somewhat 
poorly drained, nearly level, loamy soils in swales and de- 
pressions on uplands and flats. These soils formed in sandy 
lacustrine and outwash material that has been reworked 
locally by wind. The native vegetation is mostly tall grass- 
es. 

In a representative profile the surface layer is about 16 
inches thick. It is dark-gray fine sandy loam in the upper 
part and grayish-brown loamy fine sand in the lower part. It 
is loose when dry and very friable when moist. Below the 
surface layer is a transitional layer of light brownish-gray 
loamy fine sand about 6 inches thick. The underlying mate- 
rial is pale-olive and light olive-gray loamy fine sand. 

Content of organic matter is moderate and fertility is 
medium in Hamar soils. Available water capacity is low or 
moderate. Permeability is rapid, and ramet? is slow or the 
surface is ponded. The water table is at a depth of 1 to 3 
feet, and during wet periods it is at or near the surface. 

Many areas of these soils are cultivated and are used for 


growing corn, soybeans, and small grains. Other areas re- 
main in native grass and are used for growing hay or for 
grazing. 

Representative profile of Hamar fine sandy loam in a 
cultivated field, 1,684 feet east and 156 feet south of the 
northwest corner of sec. 31, T. 129 N., R. 49 W.: 


Ap—0 to 8 inches, dark-gray (10YR 4/1) fine sandy loam, black (LOYR 
2/1) moist; weak, fine, tinaned structure; loose, very friable; 
neutral; abrupt, smooth boundary. 

Al12—-8 to 16 inches, grayish-brown (10YR 5/2) loamy fine sand, very 
dark grayish brown (l0OYR 3/2) moist; many, fine, distinct 
mottles that are dark brown (10YR 4/3) moist; very weak, 
medium and coarse, subangular blocky structure; loose, very 
friable; neutral; clear, wavy boundary. 

AC—16 to 22 inches, light brownish-gray (2.5Y 6/2) loamy fine sand, 
dark grayish brown (2.5Y 4/2) moist; many, fine, prominent 
mottles that are dark yellowish brown (10YR 4/4) and strong 
brown (7.5YR 5/6) moist; very weak, very coarse, prismatic 
structure parting to very weak, medium and coarse, suban- 
gular blocky; loose, very friable; mildly alkaline; gradual, 
wavy boundary. 

Clg—22 to 31 inches, pale-olive (5Y 6/3) loamy fine sand, olive (5Y 5/3) 
moist; many, fine and medium, prominent mottles that are 
strong brown (7.5YR 5/8) and dark yellowish brown (10YR 
4/4) moist; single grained; loose, very friable; mildly alkaline; 
gradual, wavy boundary. 

C2g—31 to 60 inches, light olive-gray (5Y 6/2) loamy fine sand, olive 
gray (5Y 5/2) moist; many, fine and medium, prominent mot- 
tles that are strong brown (7.5YR 5/6) and dark yellowish 
brown (10YR 4/4); single grained; loose, very friable; moder- 
ately alkaline. 


The A horizon ranges from very dark gray to grayish brown and is 
fine sandy loam, loamy fine sand, or loamy sand. It ranges from 10 to 
24 inches in thickness. The C horizon ranges from dark gray to pale 
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olive in hue of 2.5Y or 5Y. In places thin layers of loamy or silty 
material are below a depth of 40 inches. 

Hamar soils are mapped with Embden and Hecla soils. They are 
more poorly drained than those soils. Hamar soils also are more sandy 
than Embden soils. 


Hamar fine sandy loam (0 to 2 percent slopes) 
(Ha).—This nearly level soi! is on flats and in swales and 
depressions on uplands. Areas range from 4 to 10 acres in 
size. 

Included with this soil in mapping are Embden and Ulen 
soils on slight rises within and on the edges of the areas. 

Wetness from the water table commonly delays spring 
planting and tillage. Cultivated areas blow easily when the 
soil is dry. Improvement of drainage and control of soil 
blowing are the main concerns of management. 

Some areas of this soil are cultivated and are used for 
growing corn, soybeans, and small grains. Other areas are 
In tame grasses or remain in native grass and are used for 
grazing or for growing hay. Capability unit II] w—4; Subirri- 
gated range site; windbreak suitability group 2. 


Hamerly Series 


The Hamerly series consists of deep, moderately well 
drained and somewhat poorly drained, loamy soils on up- 
lands. These soils are nearly level to gently undulating. 
They are calcareous, and they formed in glacial till. The 
native vegetation is tall and mid grasses. 

In a representative profile the surface layer is dark-gray, 
calcareous loam about 11 inches thick. The underlying 
material is light-gray, calcareous loam to a depth of about 20 
inches. It is slightly hard when dry and friable when moist. 
Below this depth is pale-yellow and light yellowish-brown, 
calcareous loam. 

Content of organic matter is moderate and fertility is 
medium in Hamerly soils. Available water capacity is high. 
Permeability is moderate in the upper part of the soils and 
moderately slow in the underlying material. Runoff is slow 
or medium. The seasonal water table is at a depth of 3 to 4 
feet during the early part of the growing season. 

Most areas of these soils are cultivated. Corn, small 
grains, flax, and alfalfa are the main crops. 

Representative profile of Hamerly loam in an area of 
Hamerly-Tonka complex, 0 to 3 percent slopes, in a culti- 
vated field; 2,082 feet east and 80 feet north of the south- 
west corner of sec. 2, T. 126 N., R. 51 W:: 

Ap—0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR 2/1) moist; 
weak, fine and medium, granular structure; slightly hard, 
ae slight effervescence; mildly alkaline; abrupt, smooth 

oundary. 

A12—6 to 11 inches, dark-gray (10YR 4/1) loam, black (1OYR 2/1) 
moist; weak, medium, subangular blocky structure parting to 
weak, fine and medium, granular; slightly hard, friable; slight 
effervescence; mildly alkaline; clear, wavy boundary. 

Clca—11 to 20 inches, light-gray (2.5Y 7/2) loam, grayish brown (2.5Y 
5/2) moist; weak, medium and coarse, subangular block 
structure; slightly hard, friable; violent effervescence; mod- 
erately alkaline; clear, wavy boundary. 

C2ca—20 to 29 inches, pale-yellow (2.5Y 7/4) loam, light olive brown 
(2.5Y 5/4) moist; weak, medium and coarse, subangular 
blocky structure; slightly hard, friable; common fine and 
medium nests of gypsum crystals; violent effervescence; 
moderately alkaline; gradual, wavy boundary. 

C3—29 to 43 inches, pale-yellow (2.5Y 7/4) loam, light olive brown 
(2.5Y 5/4) moist; common, fine and medium, prominent mot- 
tles that are yellowish brown (10YR 5/8) and gray (5Y 6/1) 
moist; massive; hard, friable; strong effervescence; moder- 
ately alkaline; gradual, wavy boundary. 

C4—43 to 60 inches, light yellowish-brown (2.5Y 6/4) loam, light olive 
brown (2.5Y 5/4) moist; common, fine and medium, promi- 
nent mottles that are yellowish brown (10YR 5/8), strong 
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brown (7.5YR 5/8), and gray (5Y 6/1) moist; massive; hard, 
friable; common medium nests of gypsum crystals; strong 
effervescence; moderately alkaline. 


The upper part of the A horizon commonly is noncaleareous in areas 
that are in native grass. The A horizon is dark gray or gray in hue of 
10YR or 2.5Y. It is loam or silt loam and ranges from 5 to 12 inches in 
thickness. The C horizon ranges from dark gray to pale yellow in hue 
of 10YR or 2.5Y. It is loam or clay loam. The Cea horizon ranges from 
10 to 25 inches in thickness. 

Hamerly soils are mapped with Antler, Tonka, and Vallers soils and 
are near Heimdal and Forman soils. They are not so poorly drained as 
Antler, Tonka, and Vallers soils. Hamerly soils are not so well drained 
and are more calcareous than Heimdal and Forman soils. 

Hamerly-Tonka complex, 0 to 3 percent slopes 
(HbA).—The soils of this complex are in slightly depressed 
basins on uplands. Many closed depressions are between 
slight rises. The Hamerly soils are on the rises, and the 
Tonka soils are in the depressions. Areas range from 5 to 
250 acres in size. The profiles of these soils are the ones 
described as representative of their respective series. In 
some cultivated areas the surface layer of Hamerly soils is 
thinner because of soil blowing and has been mixed with the 
light-gray underlying material by plowing (fig. 11). 

About 45 percent of this complex is Hamerly soils, and 
about 25 percent is Tonka soils. The rest of the acreage is 
included soils. These are small areas of Forman, Heimdal, 
Parnell, and Vallers soils. Of these, Vallers soils are the 
most extensive and make up about 15 percent of the areas. 
They are in low areas adjacent to Tonka soils. Forman and 
Heimdal soils are on some of the rises. Parnell soils are in 
some of the depressions. 

Runoff is slow on the Hamerly soils, and water ponds on 
the Tonka soils. Spring planting commonly is delayed by 
wetness, and in wet years crops are drowned in areas of 
Tonka soils. Hamerly soils are high in content of lime, and 
they blow easily. Control of soil blowing and improvement 
of drainage are the main concerns of management. 

Most areas of this complex are cultivated. Corn, small 
grains, flax, and alfalfa are the main crops. Capability unit 


Figure 11.—Area of Hamerly-Tonka complex, 0 to 3 percent slopes. 
The light-gray spots are exposures + the material underlying Ham- 
erly soils. 
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IIe. Hamerly soils in Silty range site, windbreak suitabil- 
ity group 1; Tonka soils in Wetland range site, windbreak 
suitability group 10. 

Hamerly-Vallers loams, 0 to 2 percent slopes 
(HcA).—The soils of this complex are mostly in areas 
around depressions and sloughs on uplands. Some areas 
border bottom lands. Hamerly soils are on very slight rises, 
and Vallers soils are in the lower part of the landscape. A 
few cobbles and stones are on the surface in some areas. 
Areas are irregular in shape and range from 2 to 50 acres in 
size. These soils have profiles similar to the ones described 
as representative of their respective series. In some culti- 
vated areas, however, the surface layer is thinner and has 
been mixed with the underlying material by plowing. These 
spots are conspicuous because they are gray or light gray. 

About 65 percent of this complex is Hamerly soils, and 
about 20 percent is Vallers soils. The rest of the acreage is 
included soils. These are small areas of Forman, Heimdal, 
Parnell, and Tonka soils. Forman and Heimdal soils are on 
some of the slight rises. Parnell and Tonka soils are in wet 
depressions less than 2 acres in size. They are indicated on 
some of the detailed maps by the symbol for wet spots. 

The high content of lime affects the availability of plant 
nutrients and also causes the soils to blow easily when they 
are dry. Spring planting and tillage commonly are delayed 
because these soils are wet. Control of soil blowing, im- 
provement of drainage, and improvement of fertility are all 
major concerns of management. 

Most areas of this complex are cultivated and are used for 
growing corn, small grains, flax, and alfalfa. Capability unit 
IIe-4. Hamerly soils in Silty range site, windbreak suitabil- 
ity group 1; Vallers soils in Subirrigated range site, 
windbreak suitability group 2. 


Hamerly-Vallers loams, 2 to 4 percent slopes 
(HcB).—This complex of gently undulating soils is around 
depressions and sloughs on uplands. Some areas are adja- 
cent to bottom lands. Hamerly soils are in the higher and 
better-drained parts of the landscape, and Vallers soils are 
in the low areas. Pebbles and cobbles commonly are scat- 
tered on the surface and in the soil. Areas range from 5 to 
125 acres in size. These soils have profiles similar to the 
ones described as representative of their respective series, 
but in some cultivated areas are light-gray eroded spots 
where the surface layer is thinner and is mixed with the 
underlying material by plowing. 

About 65 percent of this complex is Hamerly soils, and 
about 20 percent is Vallers soils. The rest of the acreage is 
included soils. These are small areas of Forman, Heimdal, 
Parnell, and Tonka soils. Forman and Heimdal soils are on 
some of the rises. Parnell and Tonka soils are in wet depres- 
sions less than 2 acres in size, some of which are indicated 
on the detailed maps by the symbol for wet spots. 

The high lime content causes these soils to blow easily 
and affects the availability of plant nutrients. Runoff is 
medium on the Hamerly soils but is slow on the Vallers 
soils. Spring planting and tillage commonly are delayed by 
wetness in the Vallers soils. Control of water erosion and 
soil blowing are the main concerns of management, but 
improvement of drainage and fertility also are management 
needs. 

Many areas of this complex are cultivated and are used to 
grow corn, small grains, flax, and alfalfa. Capability group 
IlIe-8. Hamerly soils in Silty range site, windbreak suita- 
bility group 1. Vallers soils in Subirrigated range site, 
windbreak suitability group 2. 


Hattie Series 


The Hattie series consists of deep, well-drained, rolling to 
steep, loamy soils on uplands. These soils formed in glacial 
till. The native vegetation is mostly tall and mid grasses. 

In a representative profile the surface layer is clay loam 
about 8 inches thick. The upper part is very dark gray, and 
the lower part is grayish brown and calcareous. The subsoil, 
about 28 inches thick, is grayish-brown, calcareous clay. It 
is hard when dry, firm when moist, and sticky and plastic 
when wet. The underlying material is pale-yellow and 
light-gray calcareous clay loam. 

Content of organic matter is moderate and fertility is 
medium in Hattie soils, Available water capacity is moder- 
ate. Permeability is slow, and runoff is medium or rapid. 

Some areas of these soils are cultivated. They are used 
for growing small grains and alfalfa. Other areas remain in 
native grass and are used for grazing or for growing hay. 

Representative profile of Hattie clay loam; 15 to 40 per- 
cent slopes, in native grass; 1,050 feet north and 160 feet 
west of the southeast corner of sec. 26, T. 124.N., R. 51 W.: 


All—4 to 4 inches, very dark-gray (10YR 3/1) clay loam, black (1OYR 
2/1) moist; weak, fine, granular structure; slightly hard, fri- 
able, slightly sticky and slightly plastic; mildly alkaline; clear, 
irregular boundary. 

Al2—4 to 8 inches, ray lnows (LOYR 5/2) clay loam, very dark 
grayish brown (2.5Y 3/2) moist; weak, medium and coarse, 
eel structure parting to weak, medium, subangular 

locky; slightly hard, friable, sticky and plastic; common, fine 
and medium, black tongues; strong effervescence; moder- 
ately alkaline; clear, irregular boundary. 

B2lca—8 to 18 inches, grayish-brown (2.5Y 5/2) clay, very dark 
grayish brown (2.5Y 3/2) moist; moderate, medium, prisma- 
tic structure parting to moderate, fine and medium, subangu- 
lar blocky; hard, firm, sticky and plastic; thin, continuous clay 
films; few, fine, iron stains; common, fine and medium, blac! 
tongues; few fine segregations of lime; strong effervescence; 
moderately alkaline; clear, irregular yee eat 

B22ca—18 to 36 inches, grayish-brown (2.5Y 5/2) clay, very dark 
grayish brown (2.5Y 3/2) crushing to dark grayish brown 
(2.5Y 4/2) moist; common, fine, prominent mottles that are 
dark gray (5Y 4/1) and strong brown (7.5YR 5/8) moist; 
moderate, coarse, prismatic structure parting to strong, fine 
and medium, blocky; hard, firm, sticky and plastic; thin, 
continuous clay films; common, fine, black tongues; common, 
medium segregations of lime; strong effervescence; moder- 
ately alkaline; clear, wavy boundary. 

Clca—s6 to 43 inches, pale-yellow (2.5Y 7/4) clay loam, light olive 
brown (2.5Y 5/4) moist; common, fine, prominent mottles 
that are dark gray (5Y 4/1) and strong brown (7.5YR 5/8) 
moist; weak, medium and coarse, prismatic structure parting 
to moderate, fine and medium, blocky; hard, firm, sticky and 
plastic; common medium segregations of lime; strong effer- 
vescence; moderately alkaline; clear, wavy boundary. 

C2—43 to 60 inches, light-gray (2.5Y 7/2) clay loam, grayish brown 
(2.5Y 5/2) moist; many, medium, prominent mottles that are 
dark gray (5Y 4/1) and strong brown (7.5YR 5/8) moist; 
massive; very hard, firm, sticky and plastic; strong efferves- 
cence; moderately alkaline. 


The A horizon is clay loam or clay and ranges from 5 to 12 inches in 
thickness. The upper part is very dark gray or dark gray and has a hue 
of 10YR or 2.5Y. The B horizon has moist colors ranging from very 
dark wrayeh brown to olive and has a hue of 2.5Y or 5Y. It is clay loam 
or clay. The C horizon is clay loam or clay. 

Hattie soils are mapped with Kloten soils and are near Buse, For- 
man, and Peever soils. They have more clay than Buse, Forman, and 
Kloten soils and are deeper over shale than Kloten soils. Hattie soils 
are calcareous at a shallower depth than Peever soils. 


Hattie clay loam, 9 to 15 percent slopes (HdD).—This 
soil is on uplands. Areas range from 6 to 65 acres in size. 
Slopes are broken by many small drainageways that dissect 
the areas. A few cobbles and stones are commonly on the 
surface. The profile of this soil is similar to the one de- 
scribed as representative of the series, but in some culti- 
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vated areas the surface layer is thinner because of erosion 
and has been mixed with subsoil material by plowing. 

Included with this soil in mapping are small areas of 
gently sloping Peever soils. 

Available water capacity is moderate, but this soil takes 
in water slowly, and the subsoil releases moisture slowly to 
plants. Runoff is medium, and in cultivated areas the hazard 
of erosion is severe. Control of erosion is the main concern 
of management. 

In places this soil is cultivated and used for growing small 
grains and alfalfa. Other areas remain in native grass and 
are used for grazing or for growing hay. Capability unit 
IVe-5; Clayey range site; windbreak suitability group 4. 


Hattie clay loam, 15 to 40 percent slopes (HdE).—This 
hilly to steep soil is on uplands on the sides of entrenched 
drainageways. Slopes are short and irregular. Areas range 
from 5 to 75 acres in size. A few stones and cobbles are 
commonly scattered on the surface. The profile of this soil is 
the one described as representative of the series. 

Included with this soil in mapping are small areas of 
Buse, Kloten, and Peever soils. Buse and Kloten soils are in 
some of the steeper parts of the areas. Peever soils are 
intermingled with Hattie soils. 

Runoff is rapid, and the hazard of erosion is severe in 
areas that lack adequate plant cover. Control of erosion is 
the main concern of management. 

Most areas of this soil remain in native grass and are used 
for grazing and for growing hay. Capability unit VIe-3; 
Clayey range site; windbreak suitability group 10. 


Hattie and Kloten soils, 9 to 25 percent slopes 
(HkD).—These rolling to hilly soils are on uplands. They are 
on the sides of entrenched drainageways. Most of the ir- 
regularly shaped areas are less than 80 acres in size and 
contain small, short drainageways, some of which are gul- 
lied. Landslides or slips are in some areas, and a few stones 
and cobbles are scattered on the surface in the higher parts 
of the landscape. Some of the areas are mostly Hattie soils, 
some are mostly Kloten soils, and other areas have both 
soils but in proportions that differ from one area to the next. 
Slopes of the Hattie soils are longer and smoother than the 
short, irregular slopes of the Kloten soils. The surface 
layer of Hattie soils is clay loam or clay. The surface layer of 
Kloten soils is commonly clay loam but in places is loam or 
silty clay loam. The profile of Kloten clay loam is the one 
described as representative of the Kloten series. 

Included with these soils in mapping are Buse, Forman, 
and Peever soils. Buse soils are intermingled with Kloten 
soils in some areas. Forman and Peever soils are below 
Buse soils. Also included in some areas is a soil similar to 
Kloten soils, but the underlying shale is between depths of 
20 and 40 inches. 

Runoff is medium or rapid, and these soils are subject to 
erosion. Hattie soils take in water slowly and have moder- 
ate available water capacity. Kloten soils have low or very 
low available water capacity and are low in fertility. 

Most areas of these soils remain in native grass and are 
used for grazing. Small grains and alfalfa are the main crops 
in cultivated areas. Hattie and Kloten soils in capability unit 
Vie-3 and windbreak suitability group 10. Hattie soils in 
Clayey range site; Kloten soils in Thin Upland range site. 


Hecla Series 


The Hecla series consists of deep, moderately well 
drained, nearly level, sandy soils on uplands. These soils 


formed in lacustrine and wind-deposited sand. The native 
vegetation is mostly tall and mid grasses. 

In a representative profile the surface layer is dark-gray 
loamy fine sand about 21 inches thick. It is soft when dry 
and very friable when moist. Below this is a transition layer 
of grayish-brown loamy fine sand about 11 inches thick. The 
underlying material, to a depth of about 43 inches, is pale- 
brown loamy fine sand. Below this it is pale-brown, light- 
gray, and pale-yellow fine sand. 

Content of organic matter is moderate and fertility is 
medium in Hecla soils. Available water capacity is low or 
moderate. Permeability is moderately rapid to a depth of 
about 43 inches and is rapid in the underlying fine sand. 
Runoff is slow. The seasonal water table is at a depth 
ranging from 4 to 10 feet during most years. 

Most areas of these soils are cultivated. Corn, soybeans, 
small grains, flax, and alfalfa are the main crops. 

Representative profile of Hecla loamy fine sand in a culti- 
vated area of Hecla-Hamar loamy fine sands, 0 to 3 percent 
slopes, 721 feet east and 240 feet north of the southwest 
corner of sec. 29, T. 129 N., R. 48 W.: 


Ap—0 to 7 inches, dark-gray (10YR 4/1) loamy fine sand, black (10YR 
2/1) moist; very weak, fine and medium, subangular blocky 
structure parting to weak, fine, granular; soft, very friable; 
neutral; abrupt, smooth boundary. 

A12—7 to 21 inches, dark-gray (10YR 4/1) loamy fine sand, black 
(10YR 2/1) moist; very weak, medium and coarse, subangular 
blocky structure parting to weak, fine, granular; soft, very 
friable; neutral; gradual, wavy boundary. 

AC—21 to 32 inches, grayish-brown (10YR 5/2) loamy fine sand, very 
dark grayish brown (10YR 3/2) moist; few, fine, faint mottles 
that are dark yellowish brown moist; very weak, medium, 
subangular blocky structure parting to weak, fine, granular; 
soft, very friable; neutral; clear, wavy boundary. 

C1—32 to 43 inches, pale-brown (10YR 6/3) loamy fine sand, dark 
brown (L0YR 4/3) moist; few, fine, distinct mottles that are 
dark yellowish brown (10YR 4/4) moist; single grained; loose, 
very friable; neutral; gradual, wavy boundary. 

C2—48 to 51 inches, pale-brown (10YR 6/8) fine sand, dark brown 
(LOYR 4/3) moist; common, fine, distinct mottles that are 
yellowish brown (10YR 5/6) moist; single grained; loose; 
neutral; gradual, wavy boundary. 

C3—51 to 60 inches, light-gray (2.5Y 7/2) and pale-yellow (2.5Y 7/3) 
fine sand, light olive brown (2.5Y 5/4) moist; many, medium, 
distinct mottles that are yellowish brown (10YR 5/6), brown- 
ish yellow (OYR 6/6), and light brownish gray (2.5Y 6/2) 
moist; single grained; loose; neutral. 


The A horizon is very dark gray or dark-gray loamy fine sand or 
loamy sand. It ranges from 16 to 28 inches in thickness. The AC 
horizon, where present, ranges from very dark gray to brown and is 
loamy fine sand or loamy sand. It ranges from 7 to 10 inches in 
thickness. In places a loam ITC horizon is below a depth of 40 inches. 

Hecla soils are mapped with Hamar soils and are near Maddock, 
Towner, and Ulen soils, They are better drained than Hamar soils. 
They have a thicker A horizon than Maddock and Ulen soils. Unlike 
one soils, Hecla soils lack a loamy horizon at a depth of less than 40 
Incnes. 

Hecla-Hamar loamy fine sands, 0 to 3 percent slopes 
(HmA).—The nearly level soils of this complex are on up- 
lands. Hecla soils are on very gentle undulations, and 
Hamar soils are in swales and low areas between the undu- 
lations. The surface layer of the Hamar soils is more sandy 
than that in the profile described as representative of the 
Hamar series. 

About 60 percent of this complex is Hecla soils, and about 
30 percent Hamar soils. The rest of the acreage is included 
soils. These are areas of Embden, Towner, and Ulen soils in 
some lower parts of the landscape. 

Runoff is slow, and water ponds on the surface in some 
areas of Hamar soils. Wetness of the Hamar soils commonly 
delays spring planting and tillage, but the Hecla soils are 
somewhat droughty during extended dry periods. Culti- 
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vated areas of Hecla and Hamar soils blow easily when they 
are dry. Control of soil blowing, conservation of moisture in 
the Hecla soils, and improvement of drainage in the Hamar 
soils are among the management needs of these soils. 

Most areas of this complex are cultivated and are used for 
growing corn, soybeans, small grains, flax, and alfalfa. 
Hecla and Hamar soils in capability unit IVs-1. Hecla soils 
in Sands range site, windbreak suitability group 1; Hamar 
soils in Subirrigated range site, windbreak suitability group 
2. 


Heimdal Series 


The Heimdal series consists of deep, well-drained, nearly 
level to hilly, loamy soils on uplands. These soils formed in 
loamy glacial drift. The native vegetation is mixed tall, mid, 
and short grasses. 

In a representative profile the surface layer is loam about 
11 inches thick. The upper part is dark gray and the lower 
part is dark grayish brown. The subsoil, about 6 inches 
thick, is brown loam. It is slightly hard when dry and friable 
when moist. The underlying material is light-gray and 
pale-yellow calcareous loam and silt loam. 

Content of organic matter is moderate and fertility is 
medium in Heimdal soils. Available water capacity is high. 
Permeability is moderately rapid, and runoff is slow or 
medium. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, small grains, flax, and alfalfa. Most 
areas of steeper soils remain in native grass and are used for 


grazing. 

Representative profile of Heimdal loam in an area of 
Heimdal-Sisseton loams, 2 to 6 percent slopes, in a culti- 
vated field; 395 feet north and 111 feet east of the southwest 
corner of sec. 85, T. 124 N., R. 50 W.: 


Ap—0 to 8 inches, dark-gray (IOYR 4/1) loam, black (10YR 2/1) moist; 
weak, medium and fine, granular structure; slightly hard, 
very friable; mildly alkaline; abrupt, smooth boundary. 

A12—8 to 11 inches, dark grayish-brown (LOYR 4/2) loam, very dark 
grayish brown (lovR 3/2) moist; very weak, coarse, prisma- 
tic structure parting to weak, medium, granular; slightly 
hard, very friable; mildly alkaline; clear, smooth boundary. 

B2—11 to 17 inches, brown (OVR 5/3) loam, dark grayish brown 
(10YR 4/2) moist; weak, medium and coarse, prismatic strue- 
ture parting to weak, fine and medium, subangular blocky; 
slightly hard, friable; mildly alkaline; clear, wavy boundary. 

Clea—l17 to 23 inches, light-gray (2.5Y 7/2) loam, light olive brown 
(2.5Y 5/4) moist; very weak, medium, subangular blocky 
structure; slightly hard, very friable; common fine and 
medium segregations of lime; violent effervescence; moder- 
ately alkaline; clear, wavy boundary. 

C2—23 to 35 inches, pale-yellow (2.5Y 8/4) loam, light olive brown 
(2.5Y 5/6) moist; massive; slightly hard, very friable; few fine 
segregations of lime; strong effervescence; moderately al- 
kaline; gradual, wavy boundary. 

C3—35 to 46 inches, light-gray (2.5Y 7/2) and pale-yellow (2.5Y 7/4) 
silt loam, light olive brown (2,.5Y 5/4) and light brownish gray 
(2.5Y 6/2) moist; common, medium, distinct mottles that are 
yellowish brown (10YR 5/8) moist; massive; slightly hard, 
very friable; few, fine segregations of lime; strong efferves- 
cence; moderately alkaline; gradual, wavy boundary. 

C4—46 to 60 inches, pale-yellow (2.5Y 7/4) loam, light olive brown 
(2.5Y 5/6) and light brownish gray (2.5Y 6/2) moist; few, fine, 
distinct mottles that are yellowish brown (10YR 5/8) moist; 
massive; slightly hard, very friable; strong effervescence; 
moderately alkaline. 


The upper part of the A horizon is dark-gray or very dark gray loam 
or silt loam. The A horizon ranges from 5 to 11 inches in thickness. The 
B horizon ranges from dark grayish brown to light yellowish brown. It 
ranges fram 6 to 12 inches in thickness. A B38 horizon is present in 
some places. The C horizon commonly contains a few pebbles and 
cobbles. It generally has thin layers or pockets of fine sand or silt. 

Heimdal soils are mapped with Sisseton and Svea soils and are near 


Forman and Poinsett soils. They have less clay in the B horizon than 
Forman, Poinsett, and Svea soils. They are better drained than Svea 
soils. Heimdal soils are deeper to lime than Sisseton soils. 


Heimdal-Sisseton loams, 2 to 6 percent slopes 
(HsB).—This complex of gently undulating soils is on up- 
lands. The Heimdal soils are on the sides of knolls and rises, 
and the Sisseton soils are on knolls and ridgetops and are 
easily identified by their light color. Slopes are short and 
irregular, and many small, closed depressions are in the 
areas. A few stones and cobbles commonly are on the sur- 
face. These soils have the profiles described as representa- 
tive of their respective series. 

About 55 percent of this complex is Heimdal soils, and 
about 20 percent is Sisseton soils. The rest of the acreage is 
included soils. These are small areas of Hamerly, Parnell, 
Svea, Tonka, and Vallers soils. Of these, Svea soils are the 
most extensive and make up about 15 percent of the areas. 
They are in swales and on the lower part of rises. Hamerly 
and Vallers soils are in swales and low areas adjacent to 
depressions. Parnell and Tonka soils are in small, wet de- 
pressions, some of which are indicated on the detailed maps 
by the symbol for wet spots. 

Runoff is medium, and available water capacity is moder- 
ate or high. Fertility is medium in the Heimdal! soils, but 
fertility and content of organic matter are low in the Sisse- 
ton soils. Control of water erosion and soil blowing are the 
main concerns of management, but the improvement of 
fertility and content of organic matter in the Sisseton soils 
also is an important management need. 

Most areas of this complex are cultivated and are suited 
for growing corn, soybeans, small grains, flax, and alfalfa. 
Capability unit Ile-2. Heimdal soil in Silty range site, 
windbreak suitability group 3; Sisseton soil in Thin Upland 
range site, windbreak suitability group 8. 


Heimdal-Sisseton loams, 6 to 9 percent slopes 
(HsC).—This complex of undulating soils is on uplands. 
Heimdal soils are in the middle and lower elevations in the 
landscape. Sisseton soils are on the tops and upper sides of 
knolls (fig. 12). .The areas are irregular in shape and range 
from 5 to 50 acres in size. Slopes are short and irregular. In 
places a few stones and cobbles are on the surface. In places 
the surface layer and subsoil of the Heimdal soils are thin- 
ner than those in the profile described as representative of 
the Heimdal series. 

About 50 percent of this complex is Heimdal soils, and 
about 25 percent is Sisseton soils. The rest of the acreage is 
included soils. These are small areas of Hamerly, Parnell, 
Renshaw, Svea, Tonka, and Vallers soils. Of these, Svea 
soils in swales are the most extensive and make up about 15 
percent of the areas. Hamerly and Vallers soils are in some 
swales and in low areas adjacent to depressions. Parnell and 
Tonka soils are in small depressions, some of which are 
indicated on the detailed maps by the symbol for wet spots. 
Renshaw soils are on some knolls where pockets of sand and 
gravel are in the underlying glacial till. 

Runoff is medium, and available water capacity is moder- 
ate or high. Fertility and content of organic matter are low 
in the Sisseton soils. Control of water erosion and soil blow- 
ing are the main concerns of management, but the im- 
ig of fertility and content of organic matter in the 

isseton soils also is important. 

Most areas of this complex are cultivated. Small grains, 
flax, and alfalfa are better suited to these soils than row 
crops because of the erosion hazard. Capability unit IIIe-1. 
Heimdal soils in Silty range site, windbreak suitability 
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Figure 12.—Cultivated field of Heimdal-Sisseton loams, 6 to 9 percent slopes. Sisseton soils are in the lighter areas. 


group 3; Sisseton soils in Thin Upland range site, windbreak 
suitability group 8. 


Heimdal-Svea loams, 0 to 2 percent slopes (HvA).— 
The Heimdal soils in this complex are on very slight rises, 
and the Svea soils are in swales. Areas range from 5 to 130 
acres in size. A few cobbles and stones are on the surface in 
most areas. 

About 75 percent of this complex is Heimdal soils, and 
about 15 percent is Svea soils. The rest of the acreage is 
included soils. These are areas of Forman, Hamerly, Par- 
nell, Poinsett, Sisseton, and Tonka soils. Forman, Poinsett, 
and Sisseton soils are on some very slight rises along with 
Heimdal soils. Hamerly soils are in some swales or low 
areas adjacent to small, wet depressions. Parnell and Tonka 
soils are in small depressions, some of which are indicated 
on the detailed maps by the symbol for wet spots. 

Runoff is slow, and water collects in areas of the Svea 
soils. Spring planting and tillage are delayed in some years 
by temporary wetness in the Svea soils, but in most years 
the additional moisture is beneficial. Available water capac- 
ity is high. Fertility is medium or high. The soils of this 
complex have little or no limitations for crops. Control of 
soil blowing is the main concern of management. 

Most areas of this complex are cultivated. The soils are 
well suited to corn, soybeans, small grains, flax, and alfalfa. 


Capability unit I-2. Heimdal soils in Silty range site, 
windbreak suitability group 3; Svea soils in Overflow range 
site, windbreak suitability group 1. 


Heimdal-Svea loams, 2 to 6 percent slopes (HvB).— 
This complex of gently undulating soils is on uplands. The 
Heimdal soils are on convex-shaped rises, and the Svea soils 
are in concave-shaped, low areas and swales. Areas are 
irregular in shape and range from 20 to 200 acres in size. 
Small stony areas ranging from less than 1 to 5 acres in size 
are in some areas. Slopes are short and irregular. Svea soils 
have the profile described as representative of the Svea 
series. 

About 65 percent of this complex is Heimdal soils, and 
about 25 percent is Svea soils. The rest of the acreage is 
included soils. These are areas of Forman, Hamerly, Par- 
nell, Poinsett, Sisseton, and Tonka soils. Forman, Poinsett, 
and Sisseton soils are on some rises. Hamerly soils are in 
some low areas adjacent to small, wet depressions. Parnell 
and Tonka soils are in small depressions or potholes, some 
of which are indicated on the detailed maps by the symbol 
for wet spots. 

Runoff is medium on the Heimdal soils of the complex, 
and water collects on the Svea soils. Available water capac- 
ity is high, and fertility is medium or high. Control of water 
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erosion and soil blowing are the main concerns of manage- 
ment. 

Most areas of this complex are cultivated, and the soils 
are well suited to corn, soybeans, small grains, flax, and 
alfalfa. Heimdal and Svea soils in capability unit ITe-2 and 
Silty range site; Heimdal soils in windbreak suitability 
group 3; Svea soils in windbreak suitability group 1. 


Kloten Series 


The Kloten series consists of shallow, well-drained, roll- 
ing to hilly, loamy soils on uplands. These soils formed in a 
thin layer of glacial till and are underlain by shale. The 
native vegetation is mixed tall, mid, and short grasses. 

In a representative profile the surface layer is dark-gray 
clay loam about 6 inches thick. The underlying material, to a 
depth of 16 inches, is grayish-brown silty clay loam that 
contains fragments of shale. Below this is dark-gray, 
bedded shale. 

Content of organic matter is moderate or moderately low 
and fertility is low in Kloten soils. Available water capacity 
is low or very low. Permeability is moderate above the 
shale, but moisture penetrates the underlying shale very 
slowly. Runoff is rapid. 

Most areas of these soils are in native grass and are used 
for grazing. Small grains and alfalfa are the main crops in 
the few cultivated areas. 

Kloten soils in Roberts County are mapped only with 
Hattie soils. 

Representative profile of Kloten clay loam under native 
grass in an area of Hattie and Kloten soils, 9 to 25 percent 
slopes; 2,390 feet west and 366 feet south of the northeast 
corner of sec. 25, T. 126 N., R. 52 W.: 

Al—0 to 6 inches, dark-gray (10YR 4/1) clay loam, black (10YR 2/1) 
moist; moderate, fine, prenuler structure; slightly hard, fri- 
able, slightly sticky and slightly plastic; neutral; clear, wavy 
boundary. 

C1—6 to 16 inches, grayish-brown (2.5Y 5/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; weak, medium, subangular 
blocky structure; hard, friable, sticky and plastic; many shale 
chips; neutral; gradual, wavy boundary. 

C2—16 to 60 inches, dark-gray (5Y 4/1) bedded shale, very dark gra; 
(BY 3/1) moist; platy; hard; plate surfaces stained with yel- 
lowish brown (LOYR 5/8) and strong brown (7.5YR 5/8); 
mildly alkaline. 


Depth to the underlying shale ranges from 9 to 20 inches. A few 
cobbles and stones are above the shale in places. The soil and underly- 
ing shale commonly are noncaleareous, but in places the underlying 
shale and the lower part of the C1 horizon above the shale are calcare- 
ous. The A horizon ranges from very dark gray to gray in hue of 
10YR or 2.5Y. It is clay loam or loam, and it ranges from 5 to 10 inches 
in thickness. The C horizon above the shale is silty clay loam, clay 
loam, or loam. 

Kloten soils are mapped with Hattie soils and are near Buse, For- 
man, and Peever soils. Unlike all of these soils, Kloten soils are 
shallow to bedded shale. 


LaDelle Series 


The LaDelle series consists of deep, moderately well 
drained, nearly level, silty soils on bottom lands and low 
terraces. These soils formed in alluvium. The native vegeta- 
tion is mostly tall prairie grasses. 

In a representative profile the surface layer is dark-gray, 
calcareous silt loam about 16 inches thick. The lower part of 
the surface layer is slightly hard when dry and very friable 
when moist. The underlying material is gray and dark-gray, 
calcareous silt loam. 

Content of organic matter and fertility are high in 
LaDelle soils. Available water capacity is high, and per- 


meability is moderate. Runoff is slow, and the soils are 
flooded by stream overflow for short periods. 

Most areas of these soils are cultivated. Corn, soybeans, 
small grains, and alfalfa are the main crops. A few areas 
remain in native grass and are used for grazing or for 
growing hay. 

Representative profile of LaDelle silt loam in a cultivated 
field, 870 feet north and 270 feet west of the southeast 
corner of sec. 14, T. 122 N., R. 49 W.: 

Ap—0 to 7 inches, dark-gray (1OYR 4/1) silt loam, black (1OYR 2/1) 
moist; weak, fine and medium, granular structure; soft, very 
friable; slight effervescence; moderately alkaline; abrupt, 
smooth boundary. 

A12—7 to 16 inches, dark-gray (10YR 4/1) silt loam, black (10YR 2/1) 
moist; weak, medium, subangular blocky structure parting to 
weak, fine and medium, granular; slightly hard, very friable; 
strong effervescence; moderately alkaline; gradual, wavy 
boundary. 

C1—16 to 35 inches, gray (2.5Y 5/1) silt loam, very dark gray (2.5Y 
3/1) moist; weak, medium and coarse, subangular block: 
structure; slightly hard, friable; common fine threads of soft 
lime; strong effervescence; moderately alkaline; clear, wavy 
boundary. 

Alb—35 to 43 inches, dark-gray (1L0YR 4/1) silt loam, black (10YR 2/1) 
moist; weak, medium and coarse, subangular blocky struc- 
ture; slightly hard, friable; common medium segregations of 
lime; strong effervescence; moderately alkaline; gradual, 
wavy boundary. 

C2—43 to 60 inches, gray (10YR 5/1) silt loam, very dark gray (l0OYR 
3/1) moist; common, fine, distinct mottles of dark brown; 
massive; slightly hard, friable; common medium segregations 
of lime; strong effervescence; moderately alkaline. 


The A horizon is very dark gray or dark-gray silt loam, loam, or 
silty clay loam. It ranges from 12 to 22 inches in thickness. The B 
horizon, where present, ranges from very dark grayish brown to 
brown in hue of 10YR or a A buried A horizon is common in the 
underlying material, but it is not always present. In some profiles the 
Cc eon contains thin strata of sand, silt, or clay below a depth of 40 
inches. 

LaDelle soils are better drained than Dovray, Lamoure, Ludden, 
and Playmoor soils, which also are on bottom lands. They contain less 
clay than Dovray and Ludden soils and less salt than Playmoor soils. 


LaDelle silt loam (0 to 2 percent slopes) (La).—This 
soil is on bottom lands and low terraces along streams and 
drainageways (fig. 18). Areas are irregular in shape and 
range from 6 to 400 acres in size. Many areas are dissected 
by meandering channels. 

Included with this soil in mapping are Dovray and 
Lamoure soils in some lower parts of the landscape. 

Runoff is slow, and this soil is subject to flooding from 
stream overflow. Wetness in the spring delays planting and 
tillage in some years, but in most years the additional mois- 
ture is beneficial. Limitations of this soil for crops are slight. 

Most areas of this soil are cultivated. The soil is well 
suited to corn, soybeans, small grains, and alfalfa. Capabil- 
ity unit I-1; Overflow range site; windbreak suitability 
group l. 


Lamoure Series 


The Lamoure series consists of poorly drained, calcare- 
ous, silty soils on bottom lands. These deep soils formed in 
alluvium. They are nearly level. The native vegetation is 
mostly tall grasses, but stringers of trees and shrubs are 
along stream channels. 

In a representative profile the surface layer is dark-gray, 
calcareous silty clay loam about 10 inches thick. The subsoil 
is gray, calcareous silty clay loam about 11 inches thick. It is 
hard when dry and friable when moist. Below the subsoil is 
a buried surface layer consisting of about 6 inches of dark- 
gray, calcareous silty clay loam. The underlying material is 
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Figure 13.—-LaDelle silt loam is on the low terraces. Buse-Forman loams, 20 to 40 percent slopes, are on the valley sides. 


gray, calcareous silty clay loam in the upper part, light 
olive-gray, calcareous silt loam in the middle part, and gray, 
calcareous silt clay loam in the lower part. 

Content of organic matter is high and fertility is medium 
or high in Lamoure soils. Available water capacity is high. 
Permeability is moderate, and runoff is slow. The seasonal 
water table is at a depth of 2 to 5 feet, and the soils are 
subject to flooding. 

Some areas of these soils are used to grow corn, small 
grains, and alfalfa. Other areas remain in native vegetation 
and are used to grow hay or are used for grazing and 
wildlife habitat. 

Representative profile of Lamoure silty clay loam in a 
cultivated field, 1,180 feet north and 102 feet west of the 
southeast corner of sec. 11, T. 124 N., R. 51 W.: 


Ap—0 to 6 inches, dark-gray (10YR 4/1) silty clay loam, black (10YR 
2/1) moist; moderate, fine and medium, granular structure; 
hard, friable, slightly sticky; strong effervescence; moder- 
ately alkaline; abrupt, smooth boun ary. 

A12—6 to 10 inches, dark-gray (10YR 4/1) silty clay loam, black 
(10YR 2/1) moist; moderate, medium and coarse, subangular 
blocky structure; hard, friable, slightly sticky; strong effer- 
vescence; moderately alkaline; abrupt, wavy boundary. 

B21g—10 to 16 inches, gray (1OYR 5/1) silty ane loam, very dark gray 
(10YR 3/1) moist; common, fine, faint mottles that are dark 
brown moist; weak, medium and coarse, prismatic structure 
perin to moderate, fine and medium, subangular blocky; 

ard, friable, slightly sticky; strong effervescence; moder- 
ately alkaline; abrupt, wavy boundary. 

B22g—16 to 21 inches, gray (5Y 5/1) silty clay loam, very dark gray 
(5Y 3/1) moist; moderate, medium and coarse, subangular 


blocky structure; hard, friable, slightly sticky; strong effer- 
vescence; moderately alkaline; clear, wavy boundary. 

Alb—21 to 27 inches, dark-gray (5Y 4/1) silty clay loam, black (5Y 2/1) 
moist; weak, medium and coarse, subangular blocky struc- 
ture; slightly hard, friable, slightly sticky; common fine and 
medium segregations of lime; strong effervescence; moder- 
ately alkaline; gradual, wavy boundary. 

C1—27 to 38 inches, gray (5Y 6/1) silty clay loam, olive gray (5Y 4/2) 
moist; many, fine and medium, distinct mottles that are dark 
brown (10YR 3/8) and gray (5Y 5/1) moist; massive; slightly 
hard, friable, slightly sticky; strong effervescence; moder- 
ately alkaline; clear, wavy boundary. 

C2—38 to 54 inches, light olive-gray (5Y 61) silt loam, gray (SY 5/1) 
moist; common, fine and medium, prominent mottles that are 
dark yellowish brown (10YR 4/4), yellowish brown (10YR 
5/6), and dark reddish brown (SYR 3/2) moist; massive; 
slightly hard, friable, slightly sticky; strong effervescence; 
moderately alkaline; gradual, wavy boundary. 

C3—54 to 60 inches, gray (5Y 5/1) silty clay loam, very dark gray (5Y 
3/1) moist; common, fine and medium, prominent mottles that 
are dark brown (10YR 3/3) and reddish brown (2.5YR 4/4) 
moist; massive; hard, friable, slightly sticky; strong efferves- 
cence; moderately alkaline. 


The soil material is caleareous to a depth of 10 inches. A buried A 
horizon is commonly below a depth of 20 inches. The A horizon is dark 
gray or very dark gray in hue of 10YR, 2.5Y, or 5Y. It is silt loam or 
silty clay loam, and it ranges from 10 to 18 inches in thickness. The B2 
horizon, when moist, is very dark gray or black in hue of LOYR, 2.5Y, 
or 5Y. It is silt loam or silty clay loam, and it ranges from 10 to 16 
ances in thickness. In places sand and gravel are below a depth of 40 
inches. 

Lamoure soils are on bottom lands as are Dovray, LaDelle, Ludden, 
and Playmoor soils. They have less clay than Dovray and Ludden 
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soils. They are more poorly drained than LaDelle soils. Lamoure soils 
are less saline and are better drained than Playmoor soils. 


Lamoure silty clay loam (0 to 2 percent slopes) 
(Lm).—This soil is on bottom lands along streams. Areas are 
irregular in shape and range from 8 to 100 acres in size. 
Many areas are dissected by meandering channels. 

Included with this soil in mapping are LaDelle and 
Playmoor soils. LaDelle soils are on some higher parts of 
the landscape. Playmoor soils are in low areas. 

Wetness from the water table and from flooding com- 
monly delays spring seeding and tillage. In wet years crops 
are drowned in undrained areas. Improvement of drainage 
is the main concern of management. 

Adequately drained areas of this soil are suited to corn, 
small grains, flax, and alfalfa. Undrained areas are better 
suited to late-maturing crops and tame grasses. Some areas 
remain in native vegetation and are used for grazing, grow- 
ing hay, and wildlife habitat. Capability unit IIw-3 drained, 
IVw-2 undrained; Subirrigated range site; windbreak 
suitability group 2. 


Loamy Fluvaquents 


Loamy Fluvaquents (0 to 2 percent slopes) (Lt) are 
nearly level areas that consist of mixed alluvial soils on 
bottom lands and low terraces along streams and drainage- 
ways. The long, narrow areas are mostly less than 70 acres 
in size and are dissected by meandering channels that range 
from 4 to 10 feet in depth. These soils are commonly cal- 
careous at or near the surface. The surface layer, when 
moist, ranges from black to light brownish gray in areas of 
recently deposited sediment, but in other places the soil is 
black or very dark grayish brown throughout the profile 
when moist. The surface layer is loam, silt loam, or silty 
clay loam, and the underlying material commonly is 
stratified and ranges from sandy loam to clay. Included in 
mapping are areas of LaDelle, Lamoure, and Playmoor 
soils. 

Areas of Loamy Fluvaquents are subject to flooding and 
are also wet periodically because of a fluctuating water 
table. Intensive use is impractical in many areas because of 
stream channels. 

Most areas of Loamy Fluvaquents remain in native vege- 
tation that consists of tall grasses and stringers of trees and 
shrubs along the stream channels. Areas are better suited 
to grazing and wildlife habitat than to other uses. Capability 
unit VIw-2; Overflow range site; windbreak suitability 
group 10. 


Ludden Series 


The Ludden series consists of deep, poorly drained, 
nearly level, calcareous, clayey soils on bottom lands and in 
flat basins on uplands. These soils formed in clayey al- 
luvium. The native vegetation is mostly tall and mid 
grasses. 

In a representative profile the surface layer is dark-gray, 
calcareous clay about 34 inches thick. It is very hard when 
dry, firm when moist, and sticky and plastic when wet. The 
underlying material is gray, calcareous clay in the upper 
part and light-gray, calcareous silty clay in the lower part. 

Content of organic matter is high and fertility is medium 
in Ludden soils. Available water capacity is low or moder- 
ate. Permeability is very slow, and runoff is slow or is 
ponded. The seasonal water table is at a depth ranging from 


2 to 3 feet early in the growing season, and the soils are 
subject to flooding. 

A few areas of these soils are cultivated and are used 
mainly to grow small grains and flax. Many areas remain in 
native grass and are used for growing hay or for grazing. 

Representative profile of Ludden clay in a cultivated 
field, 297 feet west and 115 feet north of the southeast 
corner of sec. 10, T. 128 N., R. 52 W.: 


Ap— to 7 inches, dark-gray (N 4/0) clay, black (N 2/0) moist; weak, 
medium, subangular blocky structure parting to moderate, 
fine, granular; very hard, firm, sticky and plastic; strong 
effervescence; moderately alkaline; abrupt, smooth bound- 


ary. 

A12—7 to 19 inches, dark-gray (N 4/0) clay, black (SY 2/1) moist; 
moderate, medium and coarse, subangular blocky and blocky 
structure; very hard, firm, sticky and plastic; strong effer- 
vescence; common fine gypsum crystals; moderately alkaline; 
gradual, wavy boundary. 

A13g—19 to 34 inches, dark gray (N 4/0) clay, black (6Y 2/1) moist; 
moderate, medium, blocky and subangular blocky structure; 
very hard, firm, sticky and plastic; common fine and medium 
gypsum crystals; strong effervescence; moderately alkaline; 
gradual, wavy boundary. 

Clgca—34 to 44 inches, gray (5Y 6/1) clay, dark gray (5Y 4/1) moist; 
common, fine and medium, prominent mactiles that are light 
olive brown (2.5Y 5/6) moist; massive; very hard, firm, sticky 
and plastic; common fine and medium gypsum crystals; 
on effervescence; moderately alkaline; gradual, wavy 

oun : 


ary 

C2g—44 to 60 inches, light-gray (5Y 7/1) silty clay, gray (5Y 5/1) 
moist; common, fine and medium, prominent mottles that are 
light olive brown (2.5Y 5/6) moist; massive; very hard, firm, 
sticky and plastic; few, fine and medium gypsum crystals; 
strong effervescence; moderately alkaline. 


The A horizon, when moist, is black or very dark gray in hue of 
10YR to 5Y. This horizon is clay or silty clay. It is mildly or moder- 
ately alkaline and ranges from 20 to 40 inches in thickness. Calcium 
carbonate equivalent of the Clgca horizon ranges from 10 to 20 per- 
cent, 

Ludden soils are near Dovray and Playmoor soils. Unlike Dovray 
soils, they have a calcareous A horizon. Ludden soils are more clayey 
than Playmoor soils. 


Ludden clay (0 to 2 percent slopes) (Lu).—This soil is 
on bottom lands and in flat-appearing basins on uplands. 
Aréas are irregular in shape and range from 6 to 190 acres 
in size. Some are dissected by meandering stream channels. 
Included in mapping are Dovray soils on very slight rises. 

This soil takes in water very slowly and has low or mod- 
erate available water capacity. Runoff is slow or the surface 
is ponded, and most areas of this soil are subject to flooding. 
Wetness from the water table or from flooding commonly 
delays farming in the spring, and the soil dries slowly. The 
soil blows easily in barren, dry cultivated areas. Improve- 
ment of drainage is the main concern of management. 

Adequately drained areas of this soil are suited to small 
grains, flax, and alfalfa. Late-maturing crops and tame 
grasses are better suited to undrained areas. Many areas 
remain in native grasses and are used for growing hay or for 
grazing. Capability unit [Iw-8 drained, [Vw-2 undrained; 
Overflow range site; windbreak suitability group 10. 


Maddock Series 


The Maddock series consists of deep, well-drained, nearly 
level to hilly, sandy soils on uplands. These soils formed in 
lacustrine sand that has been reworked by wind in many 
areas. The native vegetation is tall and mid grasses. 

In a representative profile the surface layer is dark-gray 
loamy fine sand about 14 inches thick. It is loose when dry 
and very friable when moist. Below this is a transition layer 
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of grayish-brown loamy fine sand about 8 inches thick. The 
a material is brown and yellowish-brown fine 
sand. 

Content of organic matter is moderate or moderately low, 
and fertility is medium or low in Maddock soils. Available 
ala capacity is low. Permeability is rapid, and runoff is 
slow. 

Some areas of these soils are cultivated. Corn, small 
grains, and alfalfa are the main crops. Other areas are in 
native grass and are used for grazing and for growing hay. 

Representative profile of Maddock loamy fine sand, 6 to 
25 percent apes in native grass, 704 feet west and 1,000 
oun of the northeast corner of sec. 27, T. 124 N., R. 


All—0 to 11 inches, dark-gray (10YR 4/1) loamy fine sand, black 
(10YR 2/1) moist; weak, fine and medium, subangular blocky 
structure parting to single grained; loose, very friable; neu- 
tral; clear, wavy boundary. 

A12—11 to 14 inches, dark-gray (10YR 4/1) loamy fine sand, very dark 

ay (LOYR 3/1) moist; weak, medium and coarse, subangular 
locky structure parting to single grained; loose, very friable; 
neutral; gradual, wavy boundary. 

AC—14 to 22 inches, grayish-brown (10YR 5/2) loamy fine sand, very 
dark grayish brown (10YR 3/2) moist; weak, medium and 
coarse, subangular blocky structure parting to single 
grained; loose, very friable; neutral; gradual, wavy bound- 


ary. 

C1—22 to 44 inches, brown (10YR 5/8) fine sand, dark brown (10YR 
4/3) moist; single grained; loose; neutral; gradual, wavy 
boundary. 

C2—44 to 60 inches, yellowish-brown (LOYR 5/4) fine sand, dark 
lh brown (10YR 4/4) moist; single grained; loose; 
neutral. 


Depth to free carbonates ranges from 24 to more than 60 inches. The 
A horizon ranges from very dark gray to gray. It is loamy fine sand, 
fine sandy loam, or sandy loam and ranges from 10 to 16 inches in 
thickness. The B horizon or AC horizon ranges from dark grayish 
brown to pale brown. It is loamy fine sand, fine sandy loam, or sandy 
loam and ranges from 4 to 16 inches in thickness. Below a depth of 40 
inches the C horizon ranges from sand to clay loam. 

Maddock soils are near Hecla, Heimdal, and oe soils. They 
are better drained and have a thinner A horizon than Hecla soils. They 
are more sandy than Heimdal soils. They are deeper to lime than 
Sverdrup soils. Maddock soils also have more sand in the upper part of 
their profile than Sverdrup soils. 

Maddock loamy fine sand, 0 to 6 percent slopes 
(MaB).—This nearly level to gently undulating soil is on 
uplands. Areas are irregular in shape and range from 6 to 95 
acres in size. 

Included with this soil in mapping are small areas of 
Heimdal and Sverdrup soils. They are scattered throughout 
some of the areas in an erratic pattern. 

Runoff is slow, and permeability is rapid. Available water 
capacity is lew, and the soil is droughty during dry periods. 
Content of organic matter is moderate or moderately low 
and fertility is medium or low in this soil. Soil blows easily in 
cultivated areas. Controlling soil blowing, conserving mois- 
ture, and maintaining fertility and content of organic matter 
are major concerns of management. 

Most areas of this soil are cultivated and are used to grow 
corn, small grain, and alfalfa. Capability unit [Vs~1; Sands 
range site; windbreak suitability group 7. 


Maddock loamy fine sand, 6 to 25 percent slopes 
(MaD)—This undulating to hilly soil is on uplands. Areas 
range from 10 to 55 acres in size. The profile of this soil is 
the one described as representative of the series. 

Included with this soil in mapping are areas of Eckman, 
Heimdal, and Zell soils. They commonly are in the higher 
parts of the landscape. Also, in eroded spots and in hilly 
areas, is a soil similar to this Maddock soil except it has a 


ee surface layer and is calcareous at or near the sur- 
ace. 

This soil is droughty, and it blows easily. Fertility is 
medium or low. Control of soil blowing and conservation of 
moisture are the main concerns of management. 

Most areas of this soil remain in native grass and are used 
for grazing or for growing hay. Capability unit VIs—1; Sands 
range site; windbreak suitability group 10. 


Marsh 


Marsh (0 to 1 percent slope) (Mr) is a land type in level, 
closed depressions that are wet throughout the growing 
season and in some years are under water much of the time. 
Some of the more deeply entrenched spots have open areas 
of water in the center of depressions. Smaller spots are dry 
at the surface late in summer, except in wet years. Areas 
are 5 to 80 acres in size. 

Most areas of Marsh are too wet for pasture plants and 
are covered by cattails, rushes, and sedges. These areas are 
better suited to wildlife habitat than to other uses. Capabil- 
ity unit VIIIw-l; range site and windbreak suitability 
group not assigned. 


Marysland Series 


The Marysland series consists of poorly drained, nearly 
level, caleareous loamy soils that are moderately deep over 
sand and gravel. These soils are on bottom lands and in low 
areas on uplands. They formed in alluvium. The native 
vegetation is mostly tall grasses, sedges, and rushes. 

In a representative profile the surface layer is dark-gray, 
calcareous loam and silt loam about 12 inches thick. The 
underlying material is gray and light-gray, calcareous loam 
to a depth of 36 inches. It is hard when dry and friable when 
moist. Below this depth it is light brownish-gray, calcareous 
sand and gravel. 

Content of organic matter is high and fertility is medium 
in Marysland soils. Available water capacity is low or mod- 
erate. Permeability is moderately rapid to a depth of about 
35 inches and is rapid in the underlying sand and gravel. 
Runoff is slow. The seasonal water table is at a depth 
ranging from 1 to 4 feet and is at the surface for short 
periods early in the growing season. Most areas of these 
soils are subject to flooding. 

Most areas of these soils remain in native vegetation and 
are used for growing hay or for grazing. A few small areas 
are cultivated. 

Representative profile of Marysland loam under native 
grass in an area of Divide-Marysland loams, 210 feet east 
and 126 feet north of the southwest corner of sec. 7, T. 127 
N., R. 52 W.: 

All—0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR 2/1) 
moist; weak, fine and medium, subangular blocky structure 
parting to weak, fine, granular; slightly hard, friable; strong 
effervescence; moderately alkaline; clear, smooth boundary. 

A12—6 to 12 inches, dark-gray (N 4/0) silt loam, black (N 2/0) moist; 
moderate, fine and medium, subangular blocky structure; 
slightly hard, friable; strong effervescence; moderately al- 
kaline; clear, wavy boundary. 

Clea—12 to 24 inches, gray (N 6/0) loam, dark gray (N 4/0) moist; 
weak, fine and medium, subangular blocky structure; hard, 
friable; violent effervescence; moderately alkaline; abrupt, 
wavy boundary. . 

C2ca—24 to 35 inches, light-gray (2.5Y 7/2) loam, grayish brown (2.5Y 
5/2) moist; common, fine, prominent mottles that are yel- 
lowish brown (10YR 5/8) moist; massive; hard, friable; vio- 
lent effervescence; moderately alkaline; abrupt, wavy 
boundary. 
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IIC38—-35 to 60 inches, light brownish-gray (2.5Y 6/2) sand and gravel, 
grayish brown (2.5Y 5/2) moist; common, fine, prominent 
mottles that are strong brown (7.5YR 5/8) moist; single 
grained; loose; slight effervescence; moderately alkaline. 


The A horizon is dark gray or gray in hues ranging from 10YR to 
neutral. It is loam, silt loam, or clay loam, and it ranges from 9 to 15 
inches in thickness. The C horizon ranges from gray to pale olive in 
hues ranging from 2.5Y to neutral. The upper part of the C horizon is 
loam or clay loam. In places a layer of cobbles and stones is at the 
contact between the C horizon and the IIC horizon. 

Marysland soils are mapped with Divide soils and are near Fordville 
and Renshaw soils. They are more poorly drained than all those soils. 
Marysland soils also are more calcareous than Fordville and Renshaw 
soils. 


Marysland silt loam, wet (0 to 2 percent slopes) 
(Mw).—This soil is on bottom lands. Areas are long and 
narrow and range from 10 to 150 acres in size. They com- 
monly are dissected by meandering stream channels. The 
profile of this soil is similar to the one described as rep- 
resentative of the series, but the surface layer is silt loam. 
Also this soil is more poorly drained than the representative 
soil, and it remains wet throughout the growing season. 

Included with this soil in mapping are small areas of 
Divide, Lamoure, and Vallers soils that are in slightly bet- 
ter positions for drainage. These soils are scattered 
throughout the areas in an erratic pattern. 

This soil commonly is fiooded early in the growing season, 
and the water table remains high throughout the year. This 
soil is too wet to be cultivated. 

Most areas of this soil remain in native vegetation and are 
used for grazing, growing hay, and wildlife habitat. Capabil- 
ity unit Vw-1; Wetland range site; windbreak suitability 


group 10. 


Parnell Series 


The Parnell series consists of deep, poorly drained and 
very poorly drained, silty soils in closed depressions on 
uplands. These soils formed in alluvium washed from adja- 
cent soils. The native vegetation is mostly tall grasses, 
sedges, and rushes. 

In a representative profile the surface layer is dark-gray 
silty clay loam about 18 inches thick. The subsoil is dark- 
gray clay about 20 inches thick. It is hard when dry, firm 
when moist, and sticky and plastic when wet. The underly- 
ing material is gray clay to a depth of 43 inches. Below this 
depth is light-gray clay loam. 

Content of organic matter and fertility are high in Parnell 
soils. Available water capacity is high. Permeability is slow, 
and the surface ponds. The seasonal water table is within a 
depth of 4 feet of the surface and is near the surface some 
years. —_ . : 

Most areas of these soils remain in native vegetation and 
are used for grazing or for growing hay. Drained areas are 
cultivated and are used for growing corn, small grains, and 
flax. 

Representative profile of Parnell silty clay loam in native 
grass, 185 feet north and 85 feet east of the southwest 
corner of sec. 7, T. 126 N., R. 50 W.: 

Al1l—0 to 6 inches, dark-gray (5Y 4/1) silty clay loam, black (N 2/0) 
moist; weak, fine, granular structure; slightly hard, friable, 
slightly sticky and plastic; neutral; abrupt, wavy boundary. 

A12—6 to 18 inches, dark-gray (5Y 4/1) aly clay loam, black (5Y 2/1) 
moist; weak, fine and medium, subangular blocky structure 
parting to weak, fine and medium, granular; slightly hard, 
friable, sticky and plastic; neutral; gradual, wavy boundary. 

B2t—18 to 38 inches, dark-gray (5Y 4/1) clay, black (5Y 2/1) moist; 
weak, medium and coarse, prismatic structure parting to 
moderate, fine and medium, blocky and subangular blocky; 


hard, firm, sticky and plastic; thin, continuous clay films; 
neutral; gradual, wavy boundary. 

B38g—33 to 38 inches, dark-gray (5Y 4/1) clay, very dark gray (5Y 3/1) 
moist; weak, coarse, prismatic structure parting to moder- 
ate, medium and coarse, subangular blocky; hard, firm, 
sticky and plastic; mildly alkaline; gradual, wavy boundary. 

Clg—38 to 43 inches, gray (5Y 5/1) clay, very dark gray (5Y 3/1) 
moist; common, fine, distinct mottles that are olive (5Y 4/4) 
and light olive brown (2.5Y 5/6) moist; massive; hard, firm, 
sticky and plastic; mildly alkaline; clear, wavy boundary. 

C2g—438 to 60 inches, light-gray (5Y 7/2) clay loam, light olive gray 
(5Y 6/2) moist; common, fine and medium, distinct mottles 
that are yellowish brown (10YR 5/8) and light olive brown 
(2.5Y 5/6) moist; massive; hard, firm, slightly sticky and 
plastic; slight effervescence in lower part; mildly alkaline. 

The A horizon is dark gray or gray in hues of neutral to 10YR. It is 
silt loam, silty clay loam, or silty clay and ranges from 12 to 26 inches 
in thickness. The B2t horizon, when moist, ranges from black to olive 
gray in hue of 10YR, 2.5Y, or 5Y. It is clay, silty clay, or silty clay 
loam and ranges from 15 to 28 inches in thickness. The B3 horizon, 
where present, ranges from 3 to 6 inches in thickness. The C horizon 
has a hue of 5Y or 2.5Y. 

Parnell soils are near Forman, Heimdal, and Peever soils and, like 
Tonka soils, are in depressions. They have poorer drainage than the 
well-drained Forman, Heimdal, and Peever soils. Parnell soils do not 
have the distinct A2 horizon of Tonka soils. 


Parnell silty clay loam (0 to 1 percent slopes) (Pa).— 
This soil is on uplands in closed depressions. The depres- 
sions are circular in shape and range from 8 to 25 acres in 
size. 

Included with this soil in mapping are small areas of 
Hamerly and Vallers soils that form a rim around the Par- 
nell soil. Also included are areas where a thin layer of 
mucky, partly decomposed organic matter is on the surface 
of the Parnell soil. 

Water ponds on the surface of this soil, and areas com- 
monly are flooded in spring. Available water capacity and 
fertility are high, but permeability in the subsoil is slow. 
Wetness is the main concern of management. 

Adequately drained areas of this soil are suited to corn, 
small grains, and flax. Undrained areas can be farmed only 
in dry years, and in most years they are better suited to 
tame pasture or to native vegetation used for grazing, 
growing hay, or wildlife habitat. Capability unit I[Iw-1 
drained, Vw-2 undrained; Wetland range site; windbreak 
suitability group 10. 


Peever Series 


The Peever series consists of deep, well-drained, nearly 
level to sloping, loamy soils on uplands. These soils formed 
in glacial till. The native vegetation is mostly tall and mid 
grasses. 

In a representative profile the surface layer is dark-gray 
clay loam about 7 inches thick. The subsoil, about 42 inches 
thick, is dark-gray and dark grayish-brown clay in the 
upper part and light brownish-gray clay and clay loam in the 
lower part. The upper part is slightly hard when dry, firm 
when moist, and slightly sticky and plastic when wet. The 
lower part is calcareous. The underlying material is light 
brownish-gray, calcareous clay loam. 

Content of organic matter is moderate or high and fertil- 
ity is medium or high in Peever soils. Available water 
capacity is moderate or high. Permeability is slow, and 
runoff is slow or medium. 

Most areas of these soils are cultivated and are used for 
growing corn, small grains, flax, and alfalfa. 

Representative profile of Peever clay loam, 0 to 2 percent 
slopes, in a cultivated field, 528 feet east and 150 feet north 
of the southwest corner of sec. 1, T. 123 N., R. 51 W.: 
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Ap—0 to 7 inches, dark-gray (1OYR 4/1) clay loam, black (OYR 2/1) 
moist; moderate, fine, granular structure; slightly hard, fri- 
able, slightly sticky; neutral; abrupt, smooth boundary. 

B21t—7 to 12 inches, dark-gray (LOYR 4/1) clay, black (OYR 2/1) 
moist; moderate, medium, prismatic structure parting to 
moderate, fine and medium, subangular blocky; slightly hard, 
firm, slightly sticky and plastic; thin, continuous clay films; 
common, fine and medium, black tongues; neutral; gradual, 
irregular boundary. 

B22t—12 to 20 inches, ag cite (10YR 4/1) and dark grayish-brown 
(2.5Y 4/2) clay, very dark gray (10YR 3/1) and very dark 
grayish brown (2.5Y 3/2) crushing to dark grayish brown 
(2,5Y 4/2) moist; moderate, prismatic structure parting to 
strong, fine and medium, blocky; hard, firm, sticky and plas- 
tic; thin, continuous clay films; common, fine and medium, 
black tongues; neutral; abrupt, irregular boundary. 

B23tca—20 to 32 inches, light brownish-gray (2.5Y 6/2) clay, dark 
grayish brown (2.5Y 4/2) moist; moderate, medium, pris- 
matic structure parting to moderate, medium and coarse, 
blocky; hard, firm, sticky and plastic; common, fine, black 
tongues; many medium masses of segregated lime; strong 
effervescence; moderately alkaline; gradual, wavy boundary. 

B3lca—32 to 39 inches, light brownish-gray (2.5Y 6/2) clay, dark 
grayish brown (2.5Y 4/2) moist; common, fine, prominent 
mottles that are strong brown (7.5YR 5/8) and gray (N 5/0) 
moist; weak, medium and coarse, prismatic structure parting 
to moderate, medium and coarse, blocky; hard, firm, sticky 
and plastic; common medium and fine masses of segregated 
lime; strong effervescence; moderately alkaline; gradual, 
wavy boundary. 

B32ca—39 to 49 inches, light brownish-gray (2.5Y 6/2) clay loam, light 
olive brown (2.5Y 5/4) moist; common, fine and medium, 
distinct and prominent mottles that are strong brown (7.5YR 
5/8), dark red (2.5YR 3/6), and gray (N 5/0) moist; weak, 
coarse, prismatic structure parting to moderate, medium and 
coarse, subangular blocky; hard, firm, slightly sticky and 
slightly plastic; strong effervescence; moderately alkaline; 
gradual, wavy boundary. 

C—49 to 60 inches, light brownish-gray (2.5Y 6/2) clay loam, light 
olive brown (2.5Y 5/4) moist; common, fine and medium, 
distinct and prominent mottles that are strong brown (7.5YR 
5/8), dark red (2.5YR 3/6), and gray (N 5/0) moist; massive; 
hard, firm, slightly sticky and slightly plastic; strong effer- 
vescence; moderately alkaline. 


Depth to lime ranges fom 13 to 26 inches. The A horizon is very dark 

ay or dark-gray clay loam or silty clay loam. It ranges from 6 to 10 
inches in thickness. The B2t horizon is clay loam, clay, or silty clay and 
ranges from 9 to 28 inches in thickness. The B3 horizon and C horizon 
range from light brownish gray to pale yellow and are clay loam or 
clay. The B3 horizon ranges from 6 to 18 inches in thickness. Segrega- 
tions of lime in the Bca horizon range from fine to coarse. 

Peever soils are mapped with Cavour and Tonka soils and are near 
Forman, Hattie, and Rentill soils. They are better drained than 
Cavour and Tonka soils and do not have the A2 horizon that those soils 
have. et have a a thicker and more clayey B horizon than Forman 
an Rentill soils. Lime is deeper in Peever soils than it is in Hattie 
soils. 


Peever clay loam, 0 to 2 percent slopes (PeA).—This 
soil is on uplands. Areas range from 10 to 200 acres in size. 
The profile of this soil is the one described as representative 
of the series. 

Included with this soil in mapping are small areas of 
Cavour, Parnell, Rentill, and Tonka soils. Cavour soils are 
in slightly depressed, low areas and swales. Parnell and 
Tonka soils are in wet, closed depressions, most of which 
are less than 2 acres in size and are indicated on the detailed 
maps by the symbol for wet spots. Rentill soils are inter- 
mingled with Peever soils in an erratic pattern. 

Runoff is slow. Fertility is medium or high. Available 
water capacity is moderate or high, but the subsoil takes in 
water slowly and releases it slowly to plants. Cultivated 
areas easily lose tilth, and unprotected, bare areas blow 
easily when the soil is dry. Improvement of tilth and water 
intake and control of soil blowing are the main concerns of 
management. 

Most areas of this soil are cultivated and are used for 


growing corn, small grains, flax, and alfalfa. Capability unit 
IIs-2; Clayey range site; windbreak suitability group 4. 


Peever clay loam, 2 to 6 percent slopes (PeB).—This 
soil is on uplands. Areas range from 10 to-300 acres in size. 
Most areas of this soil are gently sloping, but in places relief 
is gently undulating. A few stones and cobbles are on the 
surface in places. The profile of this soil is similar to the one 
described as representative of the series, but in places the 
surface layer is thinner and has been mixed with the subsoil 
by plowing. 

Included with this soil in mapping are small areas of 
Aastad, Cavour, Forman, Hamerly, Kloten, Parnell, and 
Tonka soils. Aastad and Cavour soils are in swales. Forman 
soils are intermingled with Peever soils. Hamerly soils are 
in low areas adjacent to depressions. Kloten soils are in the 
higher parts of the landscape in areas west of the town of 
Sisseton. Parnell and Tonka soils are in wet, closed depres- 
sions, most of which are less than 2 acres in size and are 
indicated on the detailed maps by the symbol for wet spots. 

Runoff is medium. The soil takes in water slowly and 
releases it slowly to plants. Control of water erosion and soil 
blowing are the main concerns of management, but im- 
provement of tilth and intake of water also are important. 

Most areas of this soil are cultivated and are used for 
growing corn, small grains, flax, and alfalfa. Capability unit 
ITIe-8; Clayey range site; windbreak suitability group 4. 


Peever clay loam, 6 to 9 percent slopes (PeC).—This 
soil is on uplands. Areas range from 4 to 110 acres in size. 
Slopes are mostly long and smooth. A few stones and cob- 
bles commonly are on the surface, especially in areas that 
remain in native grass. The profile of this soil is similar to 
the one described as representative of the series, but in 
eroded spots and in the higher parts of the landscape the 
surface layer is thinner and has been mixed with the subsoil 
by plowing. In a few places all of the original surface layer 
has been removed by erosion. 

Included with this soil in mapping are small areas of 
Aastad and Hattie soils. Aastad soils are in swales, and 
Hattie soils are in the higher parts of the landscape. 

Runoff is medium, and the hazard of erosion is severe. 
This soil takes in water slowly and releases it slowly to 
plants. Cultivated areas lose tilth easily. Control of erosion 
is the main concern of management, but improvement of 
tilth and intake of water also are important management 
needs. 

Most areas of this soil are cultivated and are used for 
growing corn, small grains, flax, and alfalfa. Some areas in 
native grass have stones and cobbles that must be removed 
before the soil can be used for cultivated crops or hay. 
Capability unit IIIle-4; Clayey range site; windbreak suita- 
bility group 4. 


Peever-Cavour complex, 0 to 3 percent slopes 
(PhA).—The soils of this complex are on uplands. Areas 
ute from 4 to 60 acres in size. Peever soils are on very 
slight rises, and Cavour soils are between the rises in low 
spots and swales that are irregular in shape. In places the 
surface and subsurface layers of the Cavour soils have been 
mixed with the subsoil by plowing. 

About 70 percent of this complex is Peever clay loam, and 
about 25 percent is Cavour loam. The rest of the acreage is 
included soils. These are small areas of Rentill and Tonka 
soils. Rentill soils are intermingled with Peever soils. Tonka 
soils are in small, wet depressions, some of which are indi- 
cated on the detailed maps by the symbol for wet spots. 


40 SOIL SURVEY 


Runoff is slow, and the soils take in water slowly or very 
slowly. These soils dry slowly in spring, and they are 
difficult to work when wet. The development of plant roots 
is restricted by the dominantly clayey subsoil and especially 
by the claypan subsoil of the Cavour soils in the complex. 
Improvement of tilth and intake of water are the main 
concerns of management. 

Most areas of this complex are cultivated and are used for 
corn, small grains, flax, and alfalfa. Capability unit I1s—2. 
Peever soils in Clayey mee site, windbreak suitabilit 
group 4; Cavour soils in Claypan range site, windbrea 
suitability group 9. 

Peever-Tonka complex (0 to 3 percent slopes) 
(Pk).—The soils of this complex are in areas of slight rises 
that are interspersed with many closed depressions. Peever 
soils are on rises, and Tonka soils are in depressions. Areas 
are irregular in shape and range from 5 to 90 acres in size. 

About 60 percent of this complex is Peever clay loam, and 
about 30 percent is Tonka silt loam. The rest of the acreage 
is included soils. These are areas of Forman, Hamerly, 
Parnell, and Vallers soils. Forman soils are on some rises 
along with Peever soils. Hamerly and Vallers soils are on 
rims of depressions. Parnell soils are in some of the depres- 
sions. 

Runoff is slow in the Peever soils, and water ponds in the 
depressions. These soils take in water slowly and are 
difficult to work when wet. Spring planting and tillage 
commonly are delayed by wetness in the Tonka soils, and in 
some years crops are drowned in ponded areas of Tonka 
soils. Improvement of tilth and intake of water in Peever 
soils is the main concern of management, but wetness of the 
Tonka soils also limits the use of this complex. 

Many areas of this complex are cultivated and are used 
for corn, small grains, flax, and alfalfa. Undrained areas of 
Tonka soil are not suited to alfalfa, and in some years other 
crops grow poorly. Capability unit IIs-2. Peever soils in 
Clayey range site, windbreak suitability group 4; Tonka 
soils in Wetland range site, windbreak suitability group 10. 


Playmoor Series 


The Playmoor series consists of deep, poorly drained, 
nearly level, calcareous, silty soils that contain salt at or 
near the surface. These soils formed in alluvium and are on 
bottom lands. The native vegetation is mostly tall grasses. 

In a representative profile the surface layer is dark-gray, 
calcareous silty clay loam about 6 inches thick. The underly- 
ing material is gray and dark-gray, calcareous silty clay 
loam. The upper part of the underlying material, to a depth 
of about 23 inches, has spots and streaks of salt. The lower 
part of it has mottles that are very dark grayish brown 
when moist. 

Content of organic matter is high and fertility is medium 
in Playmoor soils. Available water capacity is high. Per- 
meability is moderately slow, and runoff is slow. The sea- 
sonal water table is at or near the surface during spring and 
is within a depth of 3 feet during most of the growing 
season. The soils are subject to flooding. 

Most areas of these soils remain in native grass and are 
used for growing hay or for grazing. A few areas are culti- 
vated. 

Representative profile of Playmoor silty clay loam, 2,212 
feet east and 1,760 feet north of the southwest corner of sec. 
31, T. 123 .N., R. 49 W.: 


Al—O to 6 inches, dark-gray (5Y 4/1) silty clay loam, black (SY 2/1) 
moist; weak, fine, granular structure; slightly hard, friable, 


slightly sticky and slightly plastic; common segregations of 
salts; strong effervescence; moderately alkaline; clear, wavy 
boundary. 

Clgsacs—6 to 16 inches, gray (N 5/0) silty clay loam, very dark gray 
(SY 3/1) moist; weak, medium and coarse, subangular blocky 
structure parting to weak, fine and medium, granular; 
slightly hard, friable, slightly sticky and slightly plastic; 
many fine segregations of salt; common fine gypsum crystals; 
a effervescence; moderately alkaline; abrupt, wavy 
boundary. 

Alb—16 to 23 inches, dark-gray (N 4/0) silty clay loam, black (5Y 2/1) 
moist; weak, medium and coarse, subangular blocky strue- 
ture; slightly hard, friable, slightly sticky and slightly plastic; 
few fine segregations of salt; few medium segregations of 
lime; strong effervescence; moderately alkaline; clear, wavy 
pag eel 

C2g—23 to 38 inches, gray (N 5/0) silty clay loam, very dark gray (5Y 
3/1) moist; few, fine, faint mottles that are very dark grayish 
brown (10YR 3/2) moist; weak, coarse, subangular blocky 
structure; hard, friable, sticky and slightly plastie; few fine 
and medium segregations of lime; strong effervescence; mod- 
erately alkaline; clear, wavy boundary. 

C3g—2a8 to 60 inches, gray (5Y 6/1) silty clay loam, dark gray (5Y 4/1) 
and gray (5Y 5/1) moist; many, fine, distinct mottles that are 
very dark grayish brown (10YR 3/2) moist and few, medium, 
distinet mottles that are yellowish brown (10YR 5/6) moist; 
massive; hard, firm, sticky and Jeet few fine and medium 
: rregations of lime; strong effervescence; moderately al- 

aline. 


The soils are silty clay loam or silt loam to a depth of 40 inches, They 
are 25 to 35 percent clay to this depth. Segregations of salt range from 
few to many in the A and C1 horizons. A buried A horizon is common 
but is not present in some profiles. The A horizon ranges from very 
dark gray to gray in hues that range from neutral to 1OYR. It ranges 
from 6 to 22 inches in thickness. The C horizon ranges from dark gray 
to light gray in hues that range from neutral to 2.5Y. In places the C 
horizon below a depth of 40 inches is stratified with thin layers of sand, 
silt, or clay. In places glacial till is below a depth of 40 inches. 

_ Playmoor soils are_on bottom lands, and in this respect they are 
similar to Dovray, LaDelle, Lamoure, and Ludden soils. They contain 
less clay than Dovray and Ludden soils and are more saline than 
LaDelle and Lamoure soils. 


Playmoor silty clay loam (0 to 2 percent slopes) 
(Pm).—This soil is along streams on bottom lands and along 
drainageways on uplands. Areas range from 5 to 500 acres 
in size. 

Included with this soil in mapping are small areas of 
Hamerly, Lamoure, and Vallers soils on slight rises or on 
the edges of the mapped areas. 

Runoff is slow. This soil is subject to flooding, and the 
water table commonly is at or near the surface early in the 
growing season. Wetness commonly delays farming, and in 
some years crops are destroyed by excess water. The high 
content of lime and the presence of salt limits crop selection. 
Wetness is the main concern when this soil is used for crops. 

Most areas of this soil remain in native grass and are used 
for grazing or for growing hay. Corn, barley, and other feed 
crops are grown in the few cultivated areas. Capability unit 
IVw-2; Subirrigated range site; windbreak suitability 
group 10. 


Poinsett Series 


The Poinsett series consists of deep, well-drained, nearly 
level to gently sloping, silty soils on uplands.’ These soils 
formed in silty glacial drift. The native vegetation is mixed 
tall, mid, and short grasses. 

In a representative profile the surface layer is dark-gray 
silt loam about 6 inches thick. The subsoil, about 19 inches 
thick, is silty clay loam. It is dark grayish brown in the 
upper part, grayish brown in the middle part, and light 
yellowish brown in the lower part. It is slightly hard when 
dry and friable when moist. The lower part is calcareous. 
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The underlying material is pale-yellow and light-gray, cal- 
careous silt loam. 

Content of organic matter is moderate and fertility is 
medium or high in Poinsett soils. Available water capacity 
is high. Permeability is moderate, and runoff is slow. 

Most areas of these soils are cultivated. Corn, soybeans, 
small grains, flax, and alfalfa are the main crops. 

Representative profile of Poinsett silt loam, 0 to 2 percent 
slopes, in a cultivated field, 2,250 feet south and 82 feet east 
of the northwest corner of sec. 35, T. 124 N., R. 49 W:: 


Ap—0 to 6 inches, dark-gray (LOYR 4/1) silt loam, black (10YR 2/1) 
moist; weak, fine, granular structure; soft, friable; neutral; 
abrupt, smooth boundary. 

B21—6 to 9 inches, dark grayish-brown (10YR 4/2) silty clay loam, 
very dark brown (10YR 2/2) moist; weak, coarse, prismatic 
structure parting to moderate, fine and medium, subangular 
blocky; slightly hard, friable; neutral; clear, smooth bound- 


ary. 

B22—9 to 16 inches, grayish-brown (2.5Y 5/2) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; moderate, coarse, prismatic 
structure parting to moderate, fine and medium, subangular 
blocky; slightly hard, friable; mildly alkaline; clear, wavy 
boundary. 

B238—16 to 21 inches, light yellowish-brown (2.5Y 6/4) silty clay loam, 
olive brown (2.5Y 4/4) moist; weak, coarse, prismatic struc- 
ture parting to moderate, coarse, subangular blocky; slightly 
hard, friable; mildly alkaline; abrupt, wavy boundary. 

B8ca—21 to 25 inches, light yellowish-brown (2.5Y 6/4) silty clay loam, 
light olive brown (2.5Y 5/4) moist; weak, coarse, prismatic 
structure parting to weak, medium, subangular blocky; 
slightly hard, friable; common medium segregations of lime; 
strong effervescence; moderately alkaline; gradual, wavy 
boundary. 

Clea—25 to 32 inches, pale-yellow (2.5Y 7/4) silt loam, light olive 
brown (2.5Y 5/4) moist; weak, coarse, prismatic structure; 
slightly hard, friable; many medium segregations of lime; 
iota effervescence; moderately alkaline; abrupt, wavy 

oundary. 


ary: 

C2—22 to 60 inches, light-gray (2.5Y 7/2) silt loam and thin strata of 
loam and very fine sandy loam, light olive brown (2.5Y 5/4) 
moist; massive; slightly hard, friable; strong effervescence; 
moderately alkaline. 


Depth to lime ranges from 14 to 25 inches. The A horizon is dark- 
gray or very dark gray silt loam or silty elay loam. It ranges from 6 to 
10 inches in thickness. The B2 horizon ranges from dark grayish 
brown to light yellowish brown in hue of 10YR or 2.5Y. It is silty clay 
loam or silt loam and ranges from 8 to 20 inches in thickness. The B3 
horizon, where present, ranges from 4 to 6 inches in thickness. In 
places, the C horizon is clay loam glacial till below a depth of 40 inches. 

Poinsett soils are near Eckman, Heimdal, and Waubay soils. They 
have more clay in the B horizon than Eckman and Heimdal soils. 
Poinsett soils have a thinner A horizon than Waubay soils. 


Poinsett silt loam, 0 to 2 percent slopes (PoA).—This 
soil is on uplands. Areas are irregular in shape and range 
from 5 to 90 acres in size. The profile of this soil is the one 
described as representative of the series. 

Included with this soil in mapping are small areas of 
Bearden, Eckman, Parnell, Sinai, Tonka, and Waubay soils. 
Bearden soils are on rims of small depressions. Eckman and 
Sinai soils are in an erratic pattern along with Poinsett soils. 
Parnell and Tonka soils are in wet depressions, most of 
which are less than 2 acres in size and are indicated on the 
detailed maps by the symbol for wet spots. Waubay soils 
are in swales. 

Runoff is slow, and the hazard of erosion is very slight. 
Fertility is medium or high. Available water capacity is 
high. This soil has no serious limitations when used to grow 
crops. 

Most areas of this soil are cultivated. The soil is well 
suited to corn, soybeans, flax (fig. 14), small grains, and 
alfalfa. Capability unit I-2; Silty range site; windbreak 
suitability group 3. 


Poinsett silt loam, 2 to 6 percent slopes (PoB).—This 
soil is on uplands. Slopes are fairly long and smooth. Areas 
range from 5 to 50 acres in size. The profile of this soil is 
similar to the one described as representative of the series, 
but in places the surface layer is thinner than the one in the 
representative profile because of erosion. 

Included with this soil in mapping are small areas of 
Eckman, Heimdal, Parnell, Sinai, Ponka, and Waubay soils. 
Eckman and Heimdal soils are on some rises along with 
Poinsett soils. Parnell and Tonka soils are in wet depres- 
sions, most of which are less than 2 acres in size and are 
indicated on the detailed maps by the symbol for wet spots. 
Sinai soils are on ridgetops, and Waubay soils are in swales. 

Runoff is medium, and the hazard of erosion is moderate. 
Fertility is medium or high. Available water capacity is 
high. Control of erosion is the main concern of management. 

Most areas of this soil are cultivated. The soil is well 
suited to corn, soybeans, flax, small grains, and alfalfa. 
Capability unit [le-3; Silty range site; windbreak suitability 
group 3. 


Rauville Series 


The Rauville series consists of deep, very poorly drained, 
nearly level, calcareous silty soils in low areas on uplands. 
These soils formed in silty alluvium washed from adjacent 
soils. The native vegetation is mostly tall grasses, sedges, 
and rushes. 

In a representative profile the surface layer is calcareous, 
mucky silt loam and silt loam about 27 inches thick. It is 
black or very dark gray when moist. The upper 18 inches of 
the surface layer is soft when dry and friable when moist. 
The underlying material, to a depth of 53 inches, is caleare- 
ous silt loam that is dark gray when moist. Below this it is 
ealcareous silty clay loam that is very dark brown when 
moist. 

Content of organic matter is very high and fertility is 
medium in Rauville soils. Available water capacity is high. 
Permeability is moderate in the thick surface layer and is 
moderately slow in the underlying material. Runoff is very 
slow, or the surface is ponded. The seasonal water table is 
at or near the surface during much of the growing season. 

Most areas of these soils remain in native vegetation and 
are used for grazing or as wildlife habitat. 

Representative profile of Rauville mucky silt loam in na- 
tive grass, 1,910 feet west and 123 feet south of the north- 
east corner of sec. 9, T.125 N., R. 52 W.: 


A11l—O to 5 inches, very dark-gray (10YR 3/1) mucky silt loam, black 
(0OYR 2/1) moist; weak, fine, granular structure; soft, fri- 
able; many fragments of snail shells; strong effervescence; 
moderately alkaline; clear, irregular boundary. 

A12—5 to 11 inches, light-gray (LOYR 7/1) and gray (5Y 5/1) mucky 
silt loam, very dark gray (10YR 3/1) moist; weak, medium 
and fine, granular structure; soft, friable; many fragments of 
snail shells; strong effervescence; moderately alkaline; clear, 
irregular boundary. 

A13—11 to 18 inches, dark-gray (5Y 4/1) mucky silt loam, black (6Y 
2/1) moist; weak, medium, granular structure; soft, friable; 
few fragments of snail shells; strong effervescence; mildly 
alkaline; gradual, wavy boundary. 

Al4—18 to 27 inches, gray (10YR 5/1) silt loam, black (JOYR 2/1) 
moist; weak, medium and fine, granular structure; slightly 
hard, friable, slightly sticky; violent effervescence; mildly 
alkaline; gradual, wavy boundary. 

Clg—27 to 41 inches, gray (LOYR 6/1) silt loam, dark gray (OYR 4/1) 
moist; massive; slightly hard, friable, slightly sticky; violent 
effervescence; mildly alkaline; gradual, wavy boundary. 

C2g—41 to 53 inches, light-gray (LOYR 7/1) silt loam, dark gray (OYR 
4/1) moist; massive; slightly hard, friable, slightly sticky; 
violent effervescence; moderately alkaline; gradual, wavy 
boundary. 
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Figure 14.—Windrows of flax on Poinsett silt loam, 0 to 2 percent slopes. 


Alb—53 to 60 inches, dark grayish-brown (10YR 4/2) silty clay loam, 
very dark brown (10YR 2/2) moist; common, medium, dis- 
tinct mottles that are dark brown (LOYR 4/3) moist; massive; 
slightly hard, friable, sticky and plastic; strong efferves- 
cence; mildly alkaline; abrupt, wavy boundary over white 
silty marl. 

These soils are silt loam or silty clay loam to a depth of 40 inches or 
more. Calcium carbonate equivalent of the A horizon and Cg horizon 
ranges from 20 to 50 percent. The A horizon, when moist, is black or 
very dark gray in hues that range from neutral to 10YR. It ranges 
from 28 to 35 inches in thickness. The Cg horizon, when moist, is dark 
gray or gray in hues that range from neutral to 10YR. 

Rauville soils are near Marysland and Parnell soils. They are more 
silty than Marysland soils ana are deeper over sand and gravel than 
those soils. Rauville soils have less clay than Parnell soils. 


Rauville mucky silt loam (0 to 2 percent slopes) 
(Ra).—This soil is on uplands in seepy areas along 
drainageways, in swales, and on flats. Areas range from 5 to 
100 acres in size. The surface layer commonly is uneven 
because of small hummocks (fig. 15) that range from less 
than 1 foot to 2 feet in height. In places the underlying 
material below a depth of 40 inches is sand and gravel. 

Included with this soil in mapping are small areas of 
Marysland and Vallers soils. Vallers soils are mostly on the 
edges of mapped areas. 

The seasonal water table is at or near the surface during 
much of the growing season. Runoff is very slow, or the 
surface is ponded. This soil is too wet to be cultivated. 

Most areas of this soil remain in native vegetation and are 
used for grazing, growing hay, or wildlife habitat. Capabil- 


ity unit Vw-1; Wetland range site; windbreak suitability 
group 10. 


Renshaw Series 


The Renshaw series consists of somewhat excessively 
drained, nearly level to steep, loamy soils that are shallow 
over sand and gravel. These soils are on uplands and stream 
terraces. They formed in alluvium. The native vegetation is 
mostly mid and short grasses. 

In a representative profile (fig. 16) the surface layer is 
dark-gray loam about 5 inches thick. The subsoil, about 10 
inches thick, is loam that is dark gray in the upper part and 
dark grayish brown in the lower part. It is slightly hard 
when dry and friable when moist. The underlying material 
is grayish-brown and brown, calcareous sand and gravel. 

Content of organic matter is moderate and fertility is low 
in Renshaw soils. Available water capacity is low. Permea- 
bility is moderately rapid in the subsoil and is rapid in the 
underlying sand and gravel. Runoff is slow or medium. 

Many areas of these soils are cultivated and are used for 
small grains, flax, corn, and alfalfa. Other areas remain in 
native grass and are used for grazing. 

Representative profile of Renshaw loam, 0 to 3 percent 
slopes, in a cultivated field, 1,050 feet north and 195 feet 
west of the southeast corner of sec. 21, T. 122N., R. 52 W.: 
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Figure 15.—Area of Rauville mucky silt loam that has many alg: beers Areas of Buse-Forman loams, 20 to 40 percent slopes, are in the 
ackground. 


Ap—0 to 5 inches, dark-gray (L0YR 4/1) loam, black (10YR 2/1) moist; 
weak, fine, granular structure; slightly hard, friable; neutral, 
abrupt, smooth boundary. 

B21—5 to 9 inches, dark-gray (LOYR 4/1) loam, very dark brown 
(1OYR 2/2) moist; weak, medium, prismatic structure parting 
to weak, medium, subangular blocky; slightly hard, friable; 
neutral; clear, wavy boundary. 

B22—9 to 15 inches, dark grayish-brown (10YR 4/2) loam, very dark 
grayish brown (10YR 3/2) moist; weak, medium and coarse, 
prismatic structure parting to weak, medium and coarse, 
subangular blocky; slightly hard, friable; neutral; clear, wavy 


boundary. 

IIC1—15 to 20 inches, grayish-brown (10YR 5/2) sand and gravel, 
dark grayish brown (10YR 4/2) moist; single grained; loose; 
slight siibevennenioe: moderately alkaline; gradual, wavy 


boundary. 

IIC2—20 to 60 inches, brown (LOYR 5/2) sand and gravel, dark brown 
(10YR 4/8) moist; single grained; loose; slight effervescence; 
moderately alkaline. 


Depth to sand and gravel ranges from 10 to 20 inches. The A horizon 
is dark gray or very dark gray, and it ranges from 4 to 8 inches in 
thickness. The B horizon ranges from very dark gray to brown, and it 
ranges from 6 to 12 inches in thickness. It is neutral or mildly alkaline. 
Y places pebbles in the upper part of the ITC horizon are coated with 
ime. 

Renshaw soils are mapped with Fordville and Sioux soils, and they 
are near Divide, Forman, and Marysland soils. They are shallower 
over sand and gravel than Divide, Fordville, and Marysland soils. 
They are better drained and less calcareous than Divide and Marys- 
land soils. Unlike Forman soils they have a IIC horizon of sand and 
parel Renshaw soils are deeper over sand and gravel than Sioux 
soils. 


Renshaw loam, 0 to 3 percent slopes (ReA).—This soil 
is on uplands. Areas range from 5 to 80 acres in size. In 
some areas gravel and cobbles are scattered on the surface. 
The profile of this soil is the one described as representative 
of the series. 

Included with this soil in mapping are Divide, Fordville, 
and Sioux soils in an erratic pattern. 

This soil is droughty. Available water capactiy is low. 
Runoff is slow. Conservation of moisture is the main con- 
cern of management, but control of soil blowing also is an 
important management need. 

Most areas of this soil are cultivated and are used for 
growing corn, small grains, flax, and alfalfa. Small grains 
and flax are better suited to the soil than corn. Capability 
unit IIIs-3; Shallow to Gravel range site; windbreak suita- 
bility group 10. 


Renshaw loam, 3 to 9 percent slopes (ReB).—This soil 
is on uplands. Areas are irregular in shape and range from 5 
to 70 acres in size. Gravel and cobbles are scattered on the 
surface in some areas. 

Included with this soil in mapping are Divide, Fordville, 
and Sioux soils. Divide and Fordville soils are in swales and 
the lower parts of the landscape. Sioux soils are on the tops 
and upper sides of ridges and knolls. 

This soil is droughty. Runoff is medium. Conservation of 
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Figure 16.—Profile of Renshaw loam, 0 to 3 percent slopes. Sand and 
gravel are at a depth of about 15 inches. Numbers on tape are 
depth in feet. 


moisture and the control of water erosion and soil blowing 
are the main concerns of management. 

Most areas of this soil are cultivated and are used for 
growing corn, small grains, flax, and alfalfa. Small grains 
and flax are better suited to the soil than corn. Capability 
unit IVs-2; Shallow to Gravel range site; windbreak suita- 
bility group 10. 

Renshaw-Sioux loams, 3 to 9 percent slopes (RhB).— 
This complex of gently sloping to undulating soils is on 
uplands. The Sioux soils are in the higher parts of the 
landscape on the tops and upper sides of ridges and knolls. 
Areas are irregular in shape and range from 5 to 40 acres in 
size. Small amounts of gravel, cobbles, and stones are scat- 
tered on the surface in some of the areas. The Sioux soils 

-have the profile described as representative of the series. In 
a few places, however, the surface layer of the Sioux soils is 
sandy loam. 

About 70 percent of the complex is Renshaw soils, and 
about 20 percent is Sioux soils. The rest of the acreage is 
included soils. These are areas of Divide and Fordville soils. 
Divide soils are in swales. Fordville soils are on the lower 
parts of sides of ridges and knolls. 

These soils are droughty. Available water capacity is low 


or very low. Runoff is medium in the Renshaw soils of the 
complex. Conservation of moisture and control of water 
erosion and soil blowing are the main concerns of manage- 
ment. 

Many areas of this complex are cultivated and are used 
for growing small grains, flax, and alfalfa. Early maturing 
crops are better suited to these soils than to corn. Some 
areas are in native or tame grasses and are used for grazing. 
Renshaw and Sioux soils in capability unit IVs-2 and 
windbreak suitability group 10; Renshaw soils in Shallow to 
Gravel range site; Sioux soils in Very Shallow range site. 


Renshaw-Sioux loams, 9 to 20 percent slopes 
(RhD).—This complex of rolling to hilly soils is on glacial 
moraines on uplands. Renshaw soils are on sides of ridges 
and knolls. Sioux soils are on the tops and upper sides of 
ridges and knolls. Areas are irregular in shape and range 
from 4 to 40 acres in size. Small amounts of gravel and 
stones are on the surface in places. The profiles of these 
soils are similar to the ones described as representative of 
their respective series, but in places the surface layer is 
sandy loam. 

About 50 percent of this complex is Renshaw soils, and 
about 40 percent is Sioux soils. The rest of the acreage is 
included soils. These are areas of Fordville soils in the lower 
parts of the landscape. 

These soils are droughty. Runoff is medium in the Ren- 
shaw soils. Disturbed areas are subject to water erosion and 
soil blowing. Fertility is low. 

Most areas of this complex are in native grass and are 
used mainly for grazing. These soils are not suited to culti- 
vation. Renshaw and Sioux soils in capability unit VIe-6 
and windbreak suitability group 10; Renshaw soils in Shal- 
low to Gravel range site; Sioux soils in Very Shallow range 
site. 


Renshaw-Sioux stony loams, 9 to 40 percent slopes 
(RsE) —The rolling to steep soils of this complex are on 
gravelly ridges or glacial moraines on uplands. Renshaw 
soils are on the sides of ridges and knolls, and Sioux soils are 
on the tops and upper sides. Areas are long and narrow and 
range from 6 to 50 acres in size. Slopes are rolling to steep, 
and they are convex, short, and irregular. The stony areas 
are mainly in the higher parts of the landscape and range 
from less than 1 acre to as much as 10 acres in size. The 
stones are about 2% to 5 feet apart. A few large boulders 
are present. In the lower parts of the landscape the surface 
layer of Renshaw soils is thicker than that of the represent- 
ative profile, and in places the surface layers of Renshaw and 
Sioux soils are sandier; otherwise the profiles of these soils 
are similar to the ones described as representative of their 
respective series. 

About 50 percent of this complex is Renshaw soils, and 
about 35 percent is Sioux soils. The rest of the acreage is 
included soils. These are areas of Barnes, Buse, and 
Fordville soils. Barnes and Buse soils are in areas where the 
underlying material is ae till instead of sand and gravel. 
Fordville soils are in the lower part of some areas. 

Fertility is low, and these soils are too stony and too 
droughty to be cultivated. Also, large areas are too stony 
for harvesting hay. 

Most areas of this complex are in native grass and are 
used for grazing. Some less stony areas of the Renshaw 
soils are used for growing hay. Renshaw and Sioux soils in 
capability unit VIIs—1 and windbreak suitability group 10; 
Renshaw soils in Shallow to Gravel range site; Sioux soils in 
Very Shallow range site. 
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Rentill Series 


The Rentill series consists of deep, well-drained, nearly 
level to gently undulating, loamy soils on uplands. These 
soils formed in a thin mantle of glacial outwash material. 
They are underlain by glacial till. The native vegetation is 
mixed tall, mid, and short grasses. 

In a representative profile the surface layer is dark-gray 
loam about 7 inches thick. The subsoil, about 8 inches thick, 
is grayish-brown loam in the upper part and brown gravelly 
loam in the lower part. It is slightly hard when dry and very 
friable when moist. The underlying material is 45 inches 
thick. The upper part of it is brown, calcareous sand and 
gravel about 6 inches thick. The middle part is light 
brownish-gray, calcareous clay about 16 inches thick. The 
lower part is light yellowish-brown, calcareous clay loam. 

Content of organic matter is moderate and fertility is 
medium in Rentill soils. Available water capacity is moder- 
ate or high. Permeability is moderate in the subsoil and is 
pawl slow or slow in the underlying material. Runoff 
is slow. 

Most areas of these soils are cultivated. Corn, small 
grains, flax, and alfalfa are the main crops. 

Representative profile of Rentill loam, 0 to 2 percent 
slopes, in a cultivated field, 1,260 feet east and 135 feet 
north of the southwest corner of sec. 8, T, 122 N., R. 50 W.: 


Ap—0 to 7 inches, dark-gray (10YR 4/1) loam, black (1OYR 2/1) moist; 
weak, fine and medium, granular structure; slightly hard, 
friable; neutral; abrupt, smooth boundary. 

B2—7 to 12 inches, grayish-brown (LOYR 5/2) loam, dark brown 
(10YR 3/3) moist; weak, medium and coarse, prismatic struc- 
ture parting to weak, medium and coarse, subangular blocky; 
slightly hard, very friable; neutral; clear, smooth boundary. 

B3—12 to 15 inches, brown (10YR 5/8) gravelly loam, dark brown 
(10YR 4/3) moist; very weak, coarse, prismatic structure; 
slightly hard, very friable; mildly alkaline; abrupt, wavy 
boundary. 

IIC1—15 to 21 inches, brown (10YR 5/3) sand and gravel, dark brown 
(1LOYR 4/3) moist; single grained; loose; strong effervescence; 
moderately alkaline; abrupt, wavy boundary. 

TIIC2ca—21 to 37 inches, light brownish-gray (2.5Y 6/2) clay, olive 
brown (2.5Y 4/4) moist; many, fine and medium, prominent 
mottles that are brownish yellow (10YR 6/8), strong brown 
(7.5YR 5/8), and light gray (2.5Y 7/2) moist; strong, medium, 
prismatic structure parting to moderate, medium, blocky and 
subangular blocky; hard, firm, sticky and plastic; thin, con- 
tinuous clay films; many medium and coarse segregations of 
lime; strong effervescence; moderately alkaline; gradual, 
wavy boundary. 

IIITC3-—-37 to 60 inches, light yellowish-brown (2.5Y 6/4) clay loam, 
light olive brown (2.5Y 5/4) moist; common, fine and medium, 
prominent mottles that are brownish yellow (LOYR 6/8), 
strong brown (7.5)YR 5/8), and light gray (2.5Y 7/2) moist; 
weak, very coarse, prismatic structure; hard, firm, sticky 
and plastic; few fine and medium segregations of lime; strong 
effervescence; moderately alkaline. 


Depth to the underlying glacial till ranges from 15 to 38 inches. The 
A horizon is dark-gray or very dark gray loam or fine sandy loam. It 
mangee from 5 to 8 inches in thickness. The B2 horizon ranges from 
dark grayish brown to brown. It is loam or fine sandy loam and ranges 
from 5 to 10 inches in thickness. The B3 horizon ranges from dark 
grayish brown to pale brown. It commonly is gravelly loam or gravelly 
sandy loam, but in places it is loam or sandy loam. It ranges from 3 to 8 
inches in thickness. The IIC horizon is loamy sand, gravelly loamy 
sand, or sand and gravel. It ranges from 2 to 12 inches in thickness. 
Mottles in the IIIC horizon range from few to many. 

Rentill soils are near Fordville, Peever, and Renshaw soils. They 
have a C horizon of glacial till at a depth of less than 40 inches, but 
such a horizon is not present in Fordville and Renshaw soils. They 
have less clay in the B horizon than Peever soils, and they have a thin 
layer of sand and gravel in the C horizon above the glacial till that is 
not present in Peever soils. 


Rentill loam, 0 to 2 percent slopes (RtA).—This soil is 
on uplands. Areas range from 5 to 80 acres in size. Pebbles 


and cobbles commonly are scattered on the surface and in 
the soil. The profile of this soil is the one described as 
representative of the series. 

Included with this soil in mapping are small areas of 
Fordville, Peever, and Renshaw soils. Fordville and Ren- 
shaw soils are in areas that have thick layers of sand and 
gravel below the subsoil. Peever soils are in areas where 
clayey glacial till is near the surface. 

Fertility is medium. Available water capacity is moderate 
or high, but because sand and gravel is in the upper part of 
the underlying material this soil is somewhat droughty. 
Runoff is slow. Conservation of moisture is the main con- 
cern of management. Control of soil blowing also is a man- 
agement need. 

Most areas of this soil are cultivated and are used for 
growing corn, small grains, flax, and alfalfa, Capability unit 
IIs-8; Silty range site; windbreak suitability group 3. 


Rentill loam, 2 to 6 percent slopes (RtB)—This gently 
undulating soil is on uplands. Areas are irregular in shape 
and range from 3 to 15 acres in size. Slopes are short and 
irregular. Pebbles and small cobbles commonly are scat- 
tered on the surface and in the soil. The profile of this soil is 
similar to the one described as representative of the series, 
but the surface layer of this soil is thinner than that in the 
representative profile in some areas. 

Included with this soil in mapping are small areas of 
Fordville, Peever, and Renshaw soils. Fordville and Ren- 
shaw soils are in areas where thick layers of sand and gravel 
are in the underlying material. Peever soils are in areas 
where glacial till is near the surface. 

Available water capacity is moderate or high, but this soil 
is somewhat droughty because sand and gravel is in the 
upper part of the underlying material. The hazards of water 
erosion and soil blowing are moderate in cultivated areas. 
Conservation of moisture is the main concern of manage- 
ment, but control of water erosion and soil blowing are also 
concerns. 

Most areas of this soil are cultivated and are used for 
corn, small grains, flax, and alfalfa. Capability unit IIIs-2; 
Silty range site; windbreak suitability group 3. 


Sandy Lake Beaches 


Sandy lake beaches (Sb) are nearly level and gently 
undulating areas of mixed soils and soil material on flats and 
beach ridges around edges of lakes and former lakes. Slopes 
range from 0 to 6 percent. Areas near present lakes are 
submerged when the water level of the lakes is high. The 
surface layer ranges from loam to sand. The underlying 
material commonly is sandy but ranges from loam to coarse 
sand and gravel. Reaction ranges from neutral to moder- 
ately alkaline. 

Most areas of Sandy lake beaches are somewhat poorly 
drained or poorly drained, but some beach ridges are exces- 
sively drained. The water table generally is high, and the 
level corresponds to the water level of the lakes. 

The plant cover is tall grasses, sedges, reeds, and native 
trees, but areas recently disturbed by wave action are bar- 
ren. Areas of Sandy lake beaches are best suited to pasture 
or wildlife habitat. Capability unit VIw-2; Subirrigated 
range site; windbreak suitability group 10. 


Sieche Series 
The Sieche series consists of deep, well-drained, moder- 
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ately steep to steep, loamy soils on uplands. These soils 
formed in clay loam glacial till. The native vegetation is 
deciduous trees and an understory of shrubs and grass. 

In a representative profile the surface layer is dark-gray 
loam about 9 inches thick. It is covered by about 1 inch of 
matted leaves and partly decomposed organic matter. The 
subsoil, about 22 inches thick, is clay loam that is dark gray 
in the upper part and light brownish gray in the lower part. 
The upper part is hard when dry and friable when moist. 
The lower part is calcareous. The underlying material is 
light brownish-gray, calcareous clay loam. 

Content of organic matter is high and fertility is medium 
or high in Sieche soils. Available water capacity is high. 
Permeability is moderate in the subsoil and moderately 
slow in the underlying material. Runoff is rapid. 

Most areas of these soils remain in native vegetation and 
are used for grazing and wildlife habitat. 

Representative profile of Sieche loam, 15 to 40 percent 
slopes, in native woodland, 1,260 feet east and 581 feet 
south of the northwest corner of sec. 28, T. 124 N., R. 
51 W.: 


O—1 inch to 0, dark-gray (10YR 4/1) matted leaves and partly decom- 
posed organic matter, black (LOYR 2/1) moist. 

Al—0 to 9 inches, dark-gray (10YR 4/1) loam, black (LOYR 2/1) moist; 
weak, medium, subangular blocky structure parting to mod- 
erate, fine, granular; slightly hard, friable; neutral; clear, 
wavy boundary. 

B21t—9 to 17 inches, dark-gray (10YR 4/1) clay loam, very dark gray 
(LOYR 3/1) moist; moderate, fine and medium, subangular 
blocky structure; hard, friable, slightly sticky and plastic; 
few bleached sand grains and pockets that are gray (LOYR 
5/1) moist; neutral; clear, irregular boundary. 

B22t—17 to 24 inches, light brownish-gray (10YR 6/2) clay loam, dark 
grayish brown (10YR 4/2) moist; few, medium, prominent 
mottles that are strong brown (7.5YR 5/6) moist; moderate, 
medium, blocky structure; hard, firm, sticky and plastic; 
thin, continuous clay films; neutral; clear, wavy boundary. 

B8ca—24 to 31 inches, light brownish-gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; few, fine, prominent mottles 
that are dark reddish brown (SYR 3/4) moist; moderate, fine 
and medium, blocky structure; hard, firm, slightly sticky and 
plastic; common fine segregations of lime; slight efferves- 
cence; moderately alkaline; gradual, wavy boundary. 

C1—3]1 to 41 inches, light brownish-gray (2.5Y 6/2) clay loam, dark 
grayish brown (2.5Y 4/2) moist; common, fine, distinct mot- 
tles that are dark gray (10YR 4/1) and yellowish brown 
(1OYR 5/6) moist; massive; hard, firm, slightly sticky and 
plastic; strong effervescence; moderately alkaline; clear, 
wavy boundary. 

C2—41 to 60 inches, light brownish-gray (2.5Y 6/2) clay loam, grayish 
brown (2.5Y 5/2) moist; many, fine and medium, prominent 
mottles that are strong brown (7.5YR 5/6) and dark yellowish 
brown (LOYR 4/4) moist; massive; hard, firm, slightly sticky 
and plastic; strong effervescence; moderately alkaline. 

The A horizon is dark-gray or very dark gray loam or clay loam. It 
ranges from 9 to 20 inches in thickness. iy thin B&A horizon that 
ranges from dark gray to light brownish gray is present in places. The 
B2t horizon has a hue of 10YR or 2.5Y. It is clay loam or clay, and its 
clay content ranges from 35 to 50 percent. It ranges from 8 to 16 inches 
in thickness. The B8ca horizon ranges from 6 to 18 inches in thickness. 
The C horizon ranges from light brownish gray to pale yellow. 

Sieche soils are near Aastad, Buse, and Forman soils. They have 
more clay in the B horizon than Aastad and Forman soils. Sieche soils 
have a thicker A horizon and are deeper to lime than Buse soils. 


Sieche loam, 15 to 40 percent slopes (ScF).—This soil 
is mainly in wooded coulees or drainageways that dissect 
uplands to a depth mae from 50 to 150 feet. Also, a few 
wooded areas of this soil are around permanent lakes. Areas 
are irregular in shape and range from 30 to 150 acres in size. 
A few stones or boulders commonly are scattered on the 
surface in the higher parts of landscapes. Spring-fed 
streams commonly are in the bottoms of the coulees. 

Included with this soil in mapping are small areas of 


Aastad, Buse, and Forman soils and smal] areas of Loamy 
Fluvaquents. These areas make up as much as 30 percent of 
some mapped areas. Aastad, Buse, and Forman soils are in 
the parts of the mapped areas that have grass vegetation. 
Loamy Fluvaquents are in narrow bottoms of some coulees. 

Runoff is rapid, and disturbed areas erode easily. Fertil- 
ity is medium or high, and available water capacity is high, 
but this soil is too erodible to be cultivated. 

Most areas of this soil are in native woodland. They are 
better suited to wildlife habitat and recreation than to other 
uses. Capability unit VIIe-1; range site not assigned; 
windbreak suitability group 10. 


Sinai Series 


The Sinai series consists of deep, well-drained, nearly 
level to gently sloping, clayey soils on uplands. These soils 
formed in glacial-lacustrine deposit. The native vegetation 
is mostly tall and mid grasses. 

In a representative profile the surface layer is dark-gray 
silty clay about 6 inches thick. The subsoil, about 30 inches 
thick, is silty clay that is dark gray in the upper part, 
grayish brown in the middle part, and light brownish gray 
in the lower part. The subsoil is hard when dry, firm when 
moist, and sticky and plastic when wet. The lower part of it 
is calcareous. The underlying material is light-gray, cal- 
careous silty clay and clay. 

Content of organic matter and fertility are high in Sinai 
soils, Available water capacity is moderate or high. Per- 
meability is slow, and runoff is slow or medium. 

Most areas of these soils are cultivated. Corn, small 
grains, flax, and alfalfa are the main crops. 

Representative profile of Sinai silty clay, 0 to 2 percent 
slopes, in a cultivated field, 2,586 feet south and 415 feet 
east of the northwest corner of sec. 34, T. 123 N., R. 51 W.: 


Ap— to 6 inches, dark-gray (1OYR 4/1) silty clay, black (OYR 2/1) 
moist; moderate, fine and medium, granular structure; hard, 
friable, sticky and plastic; neutral; abrupt, smooth boundary. 

B21—6 to 11 inches, dark-gray (10YR 4/1) and grayish brown (2.5Y 
5/2) silty clay, very dark gray (1OYR 3/1) and very dark 
grayish brown (2.5Y 3/2) moist; coats on faces of peds that 
are black (1OYR 2/1) moist; weak, medium and coarse, pris- 
matic structure parting to moderate, fine and medium, sub- 
angular blocky; hard, firm, sticky and plastic; neutral; 
gradual, wavy boundary. 

B22—11 to 17 inches, grayish-brown (2.5Y 5/2) silty clay, very dark 
grayish brown (2.5Y 3/2) moist; coats on faces of peds that 
are black (LOYR 2/1) moist; moderate, medium and coarse, 
prismatic structure parting to moderate, fine and medium, 
blocky and subangular blocky; hard, firm, sticky and plastic; 
mildly alkaline; clear, wavy hodadate, 

B8ea—17 to 38 inches, light brownish-gray (2.5Y 6/2) silty clay, dark 
grayish brown (2.5Y 4/2) moist; coats on faces of peds that 
are black (LOYR 2/1) moist; few, fine and medium, distinct 
mottles that are yellowish brown (L0YR 5/6), dark brown 
(7.5YR 4/4), and gray (5Y 5/1) moist; weak, medium and 
coarse, prismatic structure parting to moderate, fine, 
medium and coarse, subangular blocky; hard, friable, sticky 
and plastic; few fine segregations of lime; strongly efferves- 
cent; moderately alkaline; gradual, wavy boundary. 

C1—33 to 44 inches, light-gray (2.5Y 7/2) silty clay, grayish brown 
(2.5Y 5/2) moist; common, fine and medium, prominent mot- 
tles that are dark brown (7.5YR 4/4) and strong brown 
(7.5YR 5/8) moist; massive; hard, friable, sticky and plastic; 
strongly effervescent; moderately alkaline; gradual, wavy 
boundary. 

C2—44 to 60 inches, light-gray (2.5Y 7/2) clay, grayish brown (2.5Y 
5/2) moist; common, fine and medium, prominent mottles that 
are strong brown (7.5YR 5/8), yellowish red (5YR 4/6), and 
gray (5Y 5/1) moist; massive; hard, firm, sticky and plastic; 
strongly effervescent; moderately alkaline. 


The A horizon is dark-gray or very dark gray silty clay or silty clay 
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loam. It ranges from 6 to 10 inches in thickness. The B2 horizon ranges 
from very dark gray to pale brown in hue of 10YR or 2.5Y. It is silty 
clay or silty clay loam, and it ranges from 7 to 16 inches in thickness. 
The B38ca Bevison is grayish brown or light brownish gray in hue of 
10YR or 2.5Y. It is silty clay or silty clay loam, and it ranges from 8 to 
A inches in thickness. The C horizon is clay, silty clay, or silty clay 
oam. 

Sinai soils are near Forman, Poinsett, and Waubay soils. They are 
more clayey than those soils. 


Sinai silty clay, 0 to 2 percent slopes (SnA).—This soil 
is in higher parts of uplands on mesalike flats. Areas range 
from 6 to 55 acres in size. The profile of this soil is the one 
described as representative of the series. 

Included with this soil in inapping are small areas of 
Forman and Poinsett soils on the edges of the mapped 
areas. 

Fertility is high. Available water capacity is moderate or 
high, but the soil takes in water slowly and it is difficult to 
work, It loses tilth easily if worked when wet. The soil 
blows easily in dry, unprotected areas, and control of soil 
blowing is a management need. Maintenance of tilth and 
improvement of water intake are the main concerns of man- 
agement, 

Most areas of this soil are cultivated. The soil is well 
suited to corn, small grains, flax, and alfalfa. Capability unit 
IIs—2; Clayey range site; windbreak suitability group 4. 


Sinai silty clay, 2 to 6 percent slopes (SnB).—This soil 
is on uplands. Areas are irregular in shape and range from 5 
to 50 acres in size. Slopes are long, smooth, and slightly 
convex. The profile of this soil is similar to the one described 
as representative of the series, but glacial till is at a depth of 
less than 40 inches in some areas. Also, in some cultivated 
areas of slightly eroded soil, lime is shallower than that in 
the representative profile and the surface layer is thinner. 

Included with this soil in mapping are Forman and Poin- 
sett soils on the edges of the mapped areas. 

Available water capacity is moderate or high, but the soil 
takes in water slowly and it is difficult to work when wet. 
Runoff is medium, and the soil erodes easily. The soil blows 
easily in dry, unprotected areas. Control of water erosion 
and soil blowing are the main concerns of management. 
Maintenance of tilth and the improvement of water intake 
also are important management needs. 

Most areas of this soil are cultivated. This soil is suited to 
corn, small grains, flax, and alfalfa. Capability unit [IIe-3; 
Clayey range site; windbreak suitability group 4. 


Sioux Series 


The Sioux series consists of excessively drained, undulat- 
ing to steep, loamy soils that are very shallow over sand and 
gravel. These soils formed in glacial outwash and are on 
stream terraces and uplands. The native vegetation is 
mostly mid and short grasses. 

In a representative profile the surface layer is dark-gray 
loam about 4 inches thick. Below this is a transitional layer 
of dark-gray gravelly loam about 3 inches thick. It is soft 
when dry and very friable when moist. The underlying 
material is grayish-brown. Below this depth is pale-brown 
and light yellowish-brown, calcareous sand and gravel. 

Content of organic matter is moderately low and fertility 
is low in Sioux soils. Available water capacity is low or very 
low. Permeability is rapid, and runoff is slow. 

Most areas of these soils remain in native grass and are 
used for grazing, but some areas are cultivated. 

Sioux soils in Roberts County are mapped only in com- 
plex with Renshaw soils. 


Representative profile of Sioux loam in native grass in an 
area of Renshaw-Sioux loams, 8 to 9 percent slopes; 2,265 
feet south and 144 feet east of the northwest corner of sec. 
24,T. 124N., R. 51 W.: 


Al—0 to 4 inches, dark-gray (10YR 4/1) loam, black (10YR 2/1) moist; 
weak, fine and coarse, granular structure; soft, very friable; 
neutral; abrupt, smooth boundary. 

AC—4 to 7 inches, dark-gray (10YR 4/1) gravelly loam, very dark 
gray (LOYR 3/1) moist; weak, coarse, granular structure; 

; soft, very friable; mildly alkaline; abrupt, wavy boundary. 

IIC1—7 to 15 inches, grayish-brown (10YR 5/2) sand and gravel, dark 
grayish brown (10YR 4/2) moist, single grained; loose; strong 
effervescence; moderately alkaline; abrupt, wavy boundary. 

TIC2—15 to 31 inches, pale-brown (10YR 6/8) sand and gravel, dark 
brown (10YR 4/3) moist; single grained; loose; strong effer- 
vescence; moderately alkaline; clear, wavy boundary. 

TIC3—31 to 60 inches, light yellowish-brown GOYR 6/4) sand and 
gravel, yellowish brown (10YR 5/4) moist; single grained; 
loose; strong effervescence; moderately alkaline. 


Depth to sand and gravel ranges from 7 to 14 inches. The A horizon 
is very dark gray or dark-gray loam, gravelly loam, or sandy loam. It 
ranges from 4 to 8 inches in thickness. The AC horizon ranges from 
dark gray to light brownish gray. It ranges from 3 to 6 inches in 
thickness. 

Sioux soils are mapped with Renshaw soils and are near Fordville 
soils. They are shallower to sand and gravel than those soils. 


Sisseton Series 


The Sisseton series consists of deep, well-drained, gently 
undulating to steep, calcareous, loamy soils on uplands. 
These soils formed in stratified, loamy and silty glacial drift. 
The native vegetation is mostly mid and short grasses. 

In a representative profile the surface layer is light 
brownish-gray and pale-yellow, calcareous loam about 8 
inches thick. The underlying material is light-gray, calcare- 
ous loam to a depth of 18 inches. It is slightly hard when dry 
and very friable when moist. Below this depth is pale- 
yellow calcareous loam and silt loam. 

Content of organic matter and fertility are low in Sisseton 
soils. Available water capacity is moderate or high. Per- 
meability is moderate, and runoff is medium or rapid. 

Many areas of these soils are cultivated and are used for 
growing corn, small grains, soybeans, flax, and alfalfa. Most 
areas of rolling to steep soils remain in native grass and are 
used for grazing or for growing hay. 

Representative profile of Sisseton loam in an area of 
Heimdal-Sisseton loams, 2 to 6 percent slopes, in a culti- 
vated field; 2,112 feet east and 132 feet north of the south- 
west corner of sec. 4, T. 124 N., R. 50 W.: 

Ap—0O to 8 inches, light brownish-gray (2.5Y 6/2) and pale-yellow 
(2.5Y 7/3) loam, dark grayish brown (2.5Y 4/2) and light olive 
brown (2.5Y 5/4) moist; cloddy parting to weak, fine, granu- 
lar structure; slightly hard, very friable; common cobbles and 


pebbles on the surface and throughout the horizon; stron, 
effervescence; moderately alkaline; abrupt, smooth bound- 


ary. 

Clea—8 to 18 inches, light-gray (2.5Y 7/2) loam, grayish brown (2.5Y 
5/2) moist; weak, coarse, prismatic structure; slightly hard, 
very friable; common pebbles throughout; common medium 
segregations of lime; strong effervescence; moderately al- 
kaline; gradual, smooth boundary. 

C2ca—18 to 86 inches, pale-yellow (2.5Y 7/3) loam, light olive brown 
(2.5Y 5/4) moist; common, fine and medium, prominent mot- 
tles that are yellowish red (6YR 5/8) and reddish brown (5YR 
4/4) moist; weak, medium, subangular blocky structure; 
slightly hard, very friable; common pebbles throughout; 
common medium segregations of lime; strong effervescence; 
moderately alkaline; gradual, smooth boundary. 

C3—36 to 60 inches, pale-yellow (2.5Y 7/4) silt loam, light olive brown 
(2.5Y 5/4) moist; common, fine and medium, prominent mot- 
tles that are yellowish red (5YR 5/8) and reddish brown (5YR 
4/4) moist, massive; slightly hard, very friable; common peb- 
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bles throughout; few medium segregations of lime; strong 
effervescence; moderately alkaline. 


These soils are mainly calcareous throughout their profile, but the 
upper part of the A horizon in some areas in native grass is noncal- 
eareous. Calcium carbonate equivalent ranges from 15 to 35 percent in 
all horizons. The soils are loam or silt loam to a depth of 40 inches or 
more. In undisturbed areas in native grass the A horizon ranges from 
very dark grayish brown to light brownish gray and commonly ranges 
from 2 to 4 inches in thickness. The Ap horizon ranges from grayish 
brown to pale yellow in hue of 10YR or 2.5Y. It is as thick as 8 inches. 
The lower part of the C horizon commonly is stratified with thin layers 
of sandy loam, 

Sisseton soils are mapped with Heimdal soils and are similar to Buse 
and Zell soils. They have a thinner Al horizon than those soils. Also, 
a Si less clay than Buse soils and less silt and more fine sand than 

ell soils. 


Sisseton loam, 25 to 40 percent slopes (SsF).—This 
soil is on uplands. Areas are long and narrow and range 
from 10 to 350 acres in size. Stony areas ranging from % to 
20 acres in size are in some of the mapped areas. Some areas 
in native grass have a thin, dark-gray surface layer ranging 
from 2 to 4 inches in thickness; otherwise, the profile of this 
soil is similar to the one described as representative of the 
series. 

Included with this soil in mapping are small areas of 
Heimdal, Renshaw, Sioux, and Svea soils. These areas 
make up as much as 30 percent of some mapping units. Of 


these, Svea soils are the most extensive and are in swales 
and the lower parts of landscapes. Heimdal soils are in the 
middle parts of landscapes below Sisseton soils. Renshaw 
and Sioux soils are in areas where the underlying material is 
sand and gravel. 

Fertility and content of organic matter are low. Runoff is 
rapid, and the soil is too steep and too susceptible to erosion 
to be cultivated. 

Most areas of this soil are in native grass and are used for 
grazing. Capability unit VIIe-1; Thin Upland range site; 
windbreak suitability group 10. 


Sisseton-Heimdal loams, 9 to 25 percent slopes 
(StD).—This complex of rolling to hilly soils is on uplands. 
Sisseton soils are on the tops and upper sides of ridges and 
knolls. In cultivated areas their presence is easily observed 
by their light color (fig. 17). Most mapped areas are long and 
narrow and range from 5 to 50 acres in size. Slopes are short 
and irregular. A few stones and cobbles are scattered on the 
surface in many of the areas. In native grass the Sisseton 
soils have a thin, dark-gray surface layer ranging from 2 to 
4 inches in thickness, but in cultivated areas these soils 
commonly are eroded and the surface is light gray. In places 
the surface layer of the Heimdal soils is thinner than it is in 
the profile described as representative of the series, but in 
the areas at lower elevations the surface layer is thicker. 


Figure 17.—Area of Sisseton-Heimdal! loams, 9 to 25 percent slopes. The lighter spots are Sisseton soils. 
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About 45 percent of this complex is Sisseton soils, about 
30 percent is Heimdal soils, and the rest is included soils. 
These are areas of Renshaw, Sioux, and Svea soils. Of 
these, Svea soils in swales are the most extensive. Small 
areas of Renshaw and Sioux soils are in areas where the 
underlying material is sand and gravel. 

Fertility and content of organic matter are low in Sisse- 
ton soils. Runoff is rapid in the Sisseton soils. These soils 
are too susceptible to erosion to be cultivated. 

Some areas of this complex are cultivated. Other areas 
remain in native grass and are used for grazing or for 
growing hay. Sisseton and Heimdal soils in capability unit 
VIe-3 and windbreak suitability group 10; Sisseton soils in 
Thin Upland range site; Heimdal soils in Silty range site. 


Svea Series 


The Svea series consists of deep, moderately well 
drained, nearly level to sloping, loamy soils on uplands. 
These soils formed in local alluvium and underlying glacial 
till. The native vegetation is mostly tall and mid grasses. 

In a representative profile the surface layer is dark-gray 
loam about 18 inches thick. The subsoil, about 12 inches 
thick, is loam that is dark gray in the upper part and grayish 
brown in the lower part. It is slightly hard when dry and 
friable when moist. The underlying material is light 
brownish-gray, light-gray, and light yellowish-brown, cal- 
careous loam. 

Content of organic matter and fertility are high in Svea 
soils. Available water capacity is high. Permeability is mod- 
erate in the subsoil and slow in the underlying material. 
Runoff is slow or medium. 

Most areas of these soils are cultivated. Corn, soybeans, 
small grains, flax, and alfalfa are the main crops. 

Representative profile of Svea loam in an area of 
Heimdal-Svea loams, 2 to 6 percent slopes, in a cultivated 
field; 339 feet south and 45 feet west of the northeast corner 
of sec. 1, T. 125 N., R. 51 W.: 


Ap—0 to 8 inches, dark-gray (10YR 4/1) loam, black (LOYR 2/1) moist; 
weak, fine, granular structure; slightly hard, friable; neutral; 
abrupt, smooth boundary. 

Al2—8 to 13 inches, dark-gray (LOYR 4/1) loam, black (LOYR 2/1) 
moist; moderate, medium and coarse, subangular blocky 
structure parting to weak, fine, granular; slightly hard, fn- 
able; neutral; clear, wavy boundary. 

B21—13 to 20 inches, dark-gray (LOYR 4/1) loam, very dark gray 
(OYR 3/1) moist; weak, coarse, prismatic structure parting 
to moderate, medium and coarse, subangular blocky; slightly 
hard, friable; mildly alkaline; clear, wavy boundary. 

B22--20 to 25 inches, grayish-brown (10YR 5/2) loam, dark brown 
(10YR 3/3) moist; weak, coarse, prismatic structure parting 
to moderate, medium and coarse, subangular blocky; slightly 
hard, friable; ny, alkaline; abrupt, wavy boundary. 

Clea—25 to 30 inches, light brownish-gray (2.5Y 6/2) loam, light olive 
brown (2.5Y 5/4) moist; few, fine and medium, distinct mot- 
tles that are yellowish brown (LOYR 5/6) and gray (5Y 5/1) 
moist; weak, medium and coarse, subangular blocky struc- 
ture; slightly hard, friable; strong effervescence; moderately 
alkaline; clear, wavy boundary. 

C2ca—30 to 43 inches, light-gray (2.5Y 7/2) loam, grayish brown (2.5Y 
5/2) moist; common, fine and medium, prominent mottles that 
are strong brown (7.5YR 5/8) and yellowish red (5YR 4/8) 
moist; massive; slightly hard, friable; violent effervescence; 
moderately alkaline; gradual, wavy boundary. 

C3—48 to 60 inches, light yellowish-brown (2.5Y 6/4) lone, light olive 
brown (2.5Y 5/4) moist; common, fine and medium, promi- 
nent mottles that are strong brown (7.5YR 5/8) and yellowish 
red (SYR 4/6) moist; massive; slightly hard, friable; strong 
effervescence; moderately alkaline. 


The A horizon is dark gray or very dark gray in hue of 10YR. It is 
loam or silt loam and ranges from 8 to 20 inches in thickness. The B2 


horizon ranges from dark pray to brown. It is loam or light clay loam 
and ranges from 8 to 16 inches in thickness. The C horizon commonly is 
loam or clay loam glacial till. ; 

Svea soils are mapped with Heimdal soils. Their position in the 
landscape is similar to that of Aastad and Waubay soils. They have 
less clay in the B horizon than Aastad soils. They have a thicker A 
horizon than Heimdal soils. Svea soils have less silt in the B horizon 
than Waubay soils. 


Svea loam, 5 to 9 percent slopes (SvC).—This soil is on 
uplands in areas immediately below steeper soils. Areas are 
long and narrow and range from 5 to 30 acres in size. The 
profile of this soil is similar to the one described as rep- 
resentative of the series, but the surface layer is thicker 
than the one in that profile in places. 

Included with this soil in mapping are areas of Heimdal 
soils in the higher parts of the areas. 

Fertility is high. Available water capacity is high, but 
runoff is medium and cultivated areas are subject to ero- 
sion. Control of erosion is the main concern of management. 

Most areas of this soil are cultivated. This soil is suited to 
corn, small grains, and alfalfa. Capability unit [Tle-2; Silty 
range site; windbreak suitability group 1. 


Sverdrup Series 


The Sverdrup series consists of deep, somewhat exces- 
sively drained, nearly level to undulating, loamy soils on 
uplands. These soils formed in sandy deposits of glacial 
outwash. The native vegetation is mostly tall and mid gras- 
ses, 

In a representative profile the surface layer is dark-gray 
sandy loam about 14 inches thick. The subsoil, about 8 
inches thick, is brown sandy loam. The underlying material 
is pale-brown and light brownish-gray, calcareous sand. 

Content of organic matter is moderate or moderately low 
and fertility is medium in Sverdrup soils. Available water 
capacity is low or moderate. Permeability is moderately 
rapid, and runoff is slow or medium. 

Most areas of these soils are cultivated. Corn, small 
grains, flax, and alfalfa are the main crops. 

Representative profile of Sverdrup sandy loam, 0 to 3 
percent slopes, in a cultivated field, 2,112 feet east and 93 
ee north of the southwest corner of sec. 9, T. 128 N., R. 50 


Ap—0 to 8 inches, dark-gray (LOYR 4/1) sandy loam, black (1OYR 2/1) 
moist; weak, fine, granular structure; slightly hard, very 
friable; neutral; abrupt, smooth boundary. 

A12—8 to 14 inches, dark-gray (L0YR 4/1) sandy loam, very dark 
brown (10YR 2/2) moist; weak, medium, subangular blocky 
structure; slightly hard, very friable; neutral; clear, wavy 
boundary. 

B2—14 to 22 inches, brown (LOYR 5/8) sandy loam, dark brown (l0YR 
4/3) moist; weak, coarse, prismatic structure parting to mod- 
erate, medium and coarse, subangular blocky; slightly hard, 
very friable; neutral; clear, wavy boundary. 

IIC1—22 to 34 inches, pale-brown (10YR 6/3) sand, brown (10YR 5/3) 
moist; single grained; loose; slight effervescence; mildly al- 
kaline; gradual, wavy boundary. 

IIC2—34 to 60 inches, light brownish-gray (1OYR 6/2) sand, brown 
(10YR 5/3) moist; single grained; loose; slight effervescence; 
moderately alkaline. 


The A horizon ranges from very dark gray to gray. It is sandy loam 
or loam and ranges from 10 to 16 inches in thickness. The B horizon 
ranges from dark grayish brown to light yellowish brown in hue of 
10YR or 2.5Y. It is sandy loam or loamy sand and ranges from 4 to 8 
inches in thickness. A thin B8 horizon of loamy sand is present in 
places. The C horizon is sand or fine sand. 

Sverdrup soils are near Eckman, and Heimdal soils. They have 
more sand and less silt and clay than those soils. 


Sverdrup sandy loam, 0 to 3 percent slopes (SwA). 
—This soil is on upland flats. Areas are irregular in shape 
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and range from 5 to 50 acres in size. The profile of this soil is 
the one described as representative of the series. 

Included with this soil in mapping are small areas of 
Eckman, Embden, and Heimdal soils. Eckman and Heimdal 
soils are intermingled with Sverdrup soils in an erratic 
pattern. Embden soils are in low areas or swales. 

This soil is somewhat droughty. Available water capacity 
is low or moderate. Content of organic matter is moderate 
or moderately low, and the soil blows easily. Control of soil 
blowing, conservation of moisture, and maintenance of 
organic-matter content and fertility are the main concerns 
of management. 

Most areas of this soil are cultivated. Under careful man- 
agement, the soil is suited to corn, small grains, flax, and 
alfalfa. Capability unit IIIs—1; Sandy range site; windbreak 
suitability group 5. 


Sverdrup sandy loam, 3 to 9 percent slopes (SwB) — 
This complex of gently undulating to undulating soils is on 
uplands. Mapped areas range from 5 to 75 acres in size. 
Slopes are mainly less than 6 percent. The profile is similar 
to the one described as representative of the series, but the 
surface layer is thinner than that in the representative 
profile in places. 

Included with this soil in mapping are small areas of 
Eckman, Embden, and Heimdal soils. Eckman and Heimdal 
soils are intermingled in an erratic pattern along with Sver- 
drup soils. Embden soils are in swales. 

This soil is droughty during extended dry periods. Runoff 
is medium, and cultivated areas are subject to water erosion 
and soil blowing. Control of water erosion and soil blowing, 
conservation of moisture, and maintenance of fertility and 
organic-matter content are important management needs. 

Most areas of this soil are cultivated and are used to grow 
corn, small grains, flax, and alfalfa. This soil is better suited 
to early-maturing or drought-resistant crops than it is to 
other crops. Capability unit IIIe-7; Sandy range site; 
windbreak suitability group 5. 


Tonka Series 


The Tonka series consists of deep, poorly drained, level, 
silty soils in closed depressions on uplands. These soils 
formed in alluvium washed from adjacent soils. The native 
vegetation is mostly tall grasses, sedges, and rushes. 

In a representative profile the surface layer is dark-gray 
silt loam about 10 inches thick. The subsurface layer is gray 
silt loam about 8 inches thick. The subsoil, about 30 inches 
thick, is clay that is dark gray in-the upper te and gray in 
the lower part. It is very hard when dry and very firm when 
moist. The underlying material is gray clay loam. 

Content of organic matter is high, and fertility is medium 
or high in Tonka soils. Available water capacity is high. 
Permeability is slow, and the surface ponds. 

Many areas of these soils are cultivated. Adequately 
drained areas are suited to most crops commonly grown in 
the county. Other areas remain in native grass and are used 
for grazing, for growing hay, or as wildlife habitat. 

Representative profile of Tonka silt loam, from an area of 
Hamerly-Tonka complex, 0 to 3 percent slopes, in a culti- 
vated field, 540 feet west and 69 feet south of the northeast 
corner of sec. 27, T. 127 N., R. 51 W.: 

Ap—O to 6 inches, dark-gray (J0OYR 4/1) silt loam, black (LOYR 2/1) 
moist; weak, fine, granular structure; soft, friable; neutral; 
abrupt, smooth boundary. 

A12—6 to 10 inches, dark-gray (10YR 4/1) silt loam, black (0YR 2/1) 
moist; weak, medium, subangular blocky structure parting to 


weak, fine, granular; slightly hard, friable; neutral; abrupt, 
smooth boundary. 

A2—10 to 18 inches, gray (LOYR 6/1) silt loam, dark gray (10YR 4/1) 
moist; many, medium, prominent mottles that are dark 
brown (10YR 3/3) and dark yellowish brown (10YR 4/4) 
moist; moderate, medium, platy structure; slightly hard, fri- 
able; neutral; abrupt, irregular boundary. 

B2t—18 to 39 inches, dark-gray (10YR 4/1) clay, very dark gray 
(LOYR 3/1) moist; strong, medium and coarse, prismatic 
structure parting to strong, fine and medium, blocky; very 
hard, very firm; neutral; gradual, wavy boundary. 

B3—39 to 48 inches, gray (LOYR 5/1) clay, dark gray (LOYR 4/1) moist; 
common, fine, distinct mottles that are dark yellowish brown 
(10YR 4/4) moist; weak, coarse, prismatic structure parting 
to moderate, medium and coarse, blocky; very hard, very 
firm; neutral; gradual, wavy boundary. 

Cg—48 to 60 inches, gray (5Y 6/1) clay loam, olive gray (5Y 5/2) moist; 
common, fine and medium, distinct mottles that are dark 
brown (7.5YR 4/4) and strong brown (7.5YR 5/8) moist; 
massive; hard, friable; neutral. 


Depth to carbonates ranges from 28 to more than 60 inches. The Al 
horizon is dark-gray or gray silt loam, silty clay loam, or loam. It 
ranges from 6 to 16 inches in thickness. The A2 horizon is gray or light 
gray in hue of 1OYR or 2.5Y. It is silt loam or loam and ranges from 4 
to 16 inches in thickness. The B horizon, when moist, ranges from 
black to olive gray in hue of 10YR, 2.5Y, or 5Y. It is clay loam, silty 
clay loam, or clay. The B2t horizon ranges from 12 to 27 inches in 
thickness, and the B3 horizon ranges from 6 to 9 inches in thickness. 
The C horizon is either alluvium or glacial till and commonly is calcare- 
ous in the lower part. 

Tonka soils are mapped with Hamerly and Peever soils and are near 
Forman soils. They are more poorly drained than all of those soils. 
Tonka soils also have more clay in the B horizon than Forman soils. 


Tonka silt loam (0 to 1 percent slopes) (Tk) —This soil 
is in closed depressions on uplands. Most areas are circular 
in shape and range from 2 to 10 acres in size. The profile of 
this soil is similar to the one described as representative of 
the series, but in some cultivated areas the surface layer is 
gray because it has been mixed with the subsurface layer by 
plowing. 

Included with this soil in mapping are small areas of 
Bearden, Hamerly, and Vallers soils on edges of depres- 
sions. 

Runoff is ponded, and wetness commonly delays seeding 
and tillage. In undrained areas crops generally are drowned 
during wet years. Wetness is the main concern of manage- 
ment. 

Many small areas of this soil are farmed along with adja- 
cent soils. Adequately drained areas of this soil are suited to 
most crops commonly grown in the county. Undrained areas 
are better suited to late-planted crops or to pasture and 
hay. Alfalfa grows poorly in undrained areas. Capability 
unit IIw-1 drained, [Vw-2 undrained; Wetland range site; 
windbreak suitability group 10. 


Towner Series 


The Towner series consists of deep, moderately well 
drained, nearly level, loamy soils on uplands. These soils 
formed in sandy, glacial melt water deposit and the under- 
lying glacial till. The native vegetation is tall and mid 
grasses. 

In a representative profile the surface layer is about 20 
inches thick. It is dark-gray fine sandy loam in the upper 
part and dark-gray loamy fine sand in the lower part. It is 
loose when dry and very friable when moist. The underlying 
material is grayish-brown loamy fine sand to a depth of 25 
inches. Below this depth, it is grayish-brown, white, light 
brownish-gray, and light-gray loam. Below a depth of 35 
inches the underlying material is calcareous. 

Content of organic matter is moderate and fertility is 
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medium in Towner soils. Available water capacity is moder- 
ate or high. Permeability is rapid in the sandy material in 
the upper part of the soils and is slow in the underlying 
glacial till. Runoff is slow. The water table is at a depth 
ranging from 2 to 3 feet during the early part of the growing 
season. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, small grain, and flax. 

Representative profile of Towner fine sandy loam, in a 
cultivated field, 1,390 feet west and 134 feet south of the 
northeast corner of sec. 3, T. 239 N., R. 48 W.: 


Ap—0 to 8 inches, dark-gray (10YR 4/1) fine sandy loam, black (10YR 
2/1) moist; weak, fine, granular structure; loose, very friable; 
neutral; abrupt, smote boundary. 

A12—8 to 20 inches, dark-gray (10YR 4/1) loamy fine sand, black 
(OYR 2/1) moist; very weak, coarse, subangular blocky 
structure parting to weak, fine, granular; loose, very friable; 
neutral; gradual, wavy boundary. 

C1—20 to 25 inches, grayish-brown (1L0YR 5/2) loamy fine sand, very 
dark grayish brown (10YR 3/2) moist; few, fine, faint mottles 
that are dark yellowish brown moist; very weak, coarse, 
subangular blocky structure parting to single grained; loose, 
very friable; neutral; clear, wavy boundary. 

IIB2b—25 to 35 inches, grayish-brown (2.5Y 5/2) loam, dark grayish 
brown (2.5Y 4/2) moist; common, medium, distinet mottles 
that are dark brown (7.5YR 4/4) moist; moderate, medium 
and coarse, prismatic structure parting to moderate, 
medium, subangular blocky; hard, firm; neutral; clear, wavy 


boundary. 

IIC2ca—35 to 51 inches, white (5Y 8/1) loam, light olive gray (BY 6/2) 
moist; common, medium, distinct mottles that are yellowish 
brown (10YR 5/6) moist; massive; hard, firm; violent effer- 
vescence; moderately alkaline; gradual, wavy boundary. 

TIC3—51 to 60 inches, light tee, (2.5Y 6/2) and light-gray 
(2.5Y 7/2) loam, light olive brown (2.5Y 5/4) moist; common, 
fine, distinct mottles that are dark yellowish brown (10YR 
4/4) and yellowish brown (10YR 5/6) moist; massive; hard, 
firm; strong effervescence; moderately alkaline. 


The sandy material over glacial till ranges from 20 to 40 inches in 
thickness. A buried A horizon or B horizon commonly is in the upper 
part of the IIC horizon below a depth of 20 inches. The upper part of 
the A horizon is dark gray or very dark gray. The A12 horizon ranges 
from very dark gray to grayish brown in hue of 10YR or 2.5Y. It is 
loamy sand or loamy fine sand. The A horizon ranges from 15 to 28 
inches in thickness. The C1 horizon is loamy sand, loamy fine sand, or 
fine sand. It ranges from 5 to 12 inches in thickness. The IIC horizon 
and buried horizons within it are loam or clay loam. 

Towner soils are near Glyndon and Hecla soils. They have more 
sand and less silt than Glyndon soils. The C horizon of Towner soils is 
more clayey than that of Hecla soils. 


Towner fine sandy loam (0 to 2 percent slopes) 
(To).—This soil is on uplands in basins and on flats. Areas 
range from 15 to 100 acres in size. 

Included with this soil in mapping are small areas of 
Hamar, Hamerly, Hecla, and Vallers soils. Hamar, Ham- 
erly, and Vallers soils are in some low areas. Hecla soils are 
on very slight rises. 

Runoff is slow. Spring planting is delayed by wetness in 
some years, but during dry periods this soil blows easily. 
Control of soil blowing is the main concern of management. 

Most areas of this soil are cultivated and are used to grow 
corn, soybeans, flax, and small grain. Capability unit IIIs-1; 
Sandy range site; windbreak suitability group 1. 


Ulen Series 


The Ulen series consists of deep, somewhat poorly 
drained, nearly level, calcareous, loamy soils in swales and 
on flats on uplands. These soils formed in sandy lacustrine 
deposit. The native vegetation is mostly tall grasses. 

In a representative profile the surface layer is dark-gray 
sandy loam about 7 inches thick. The underlying material is 


light-gray, calcareous sandy loam to a depth of 20 inches. It 
is slightly hard when dry and friable when moist. Below a 
depth of 20 inches, it is light-gray, caleareous loamy sand 
and sand. ; 

Content of organic matter is moderate or moderately low 
and fertility is medium or low in Ulen soils. Available water 
capacity is low. Permeability is rapid, and runoff is slow. 
The seasonal water table is at a depth ranging from 2 to 4 
feet during part of the growing season. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, flax, and alfalfa. ; 

Representative profile of Ulen sandy loam, in a cultivated 
field, 2,290 feet west and 350 feet south of the northeast 
corner of sec. 85, T. 128 N., R. 50 W.: 

Ap—0 to 7 inches, dark-gray (10YR 4/1) sandy loam, black (l0YR 
2/1) moist; weak, coarse, subangular blocky structure parting 
to weak, fine and medium, granular; slightly hard, very fri- 
able; slight effervescence; mildly alkaline; abrupt, smooth 
boundary. 

Clca—7 to 14 inches, light-gray (2.5Y 7/2) sandy loam, grayish 
brown (2.5Y 5/2) moist; weak, coarse, subangular block 
structure; slightly hard, friable; strong effervescence; mod- 
erately alkaline; gradual, wavy boundary. 

C2ca—14 to 20 inches, light-gray (2.5Y 7/2) sandy loam, light brow- 
nish gray (2.5Y 6/2) moist; massive; slightly hard, friable; 
strong effervescence; moderately alkaline; gradual, wavy 
boundary. 

C3—20 to 35 inches, light-gray (2.5Y 7/2) loamy sand, grayish 
brown (2.5Y 5/2) moist; common, fine and medium, promi- 
nent mottles that are yellowish red (5YR 4/8) and white (N 
8/0) moist; single grained; loose, slight effervescence; moder- 
ately alkaline; gradual, wavy boundary. 

C4—25 to 60 inches, light-gray (2.5Y 7/2) sand, grayish brown (2.5Y 
5/2) moist; single grained; loose; common stains that are 
yellowish red (GYR 4/8) and dark reddish brown (5YR 3/8) 
moist; slight effervescence; moderately alkaline. 


The A horizon is dark-gray or gray sandy loam or fine sandy loam. It 
ranges from 6 to 10 inches in thickness, The Cea horizon ranges from 
grayish brown to light gray in hue of 10YR or 2.5Y. It is sandy loam or 
fine sandy loam. Calcium carbonate equivalent of the Cca horizon 
ranges from 10 to 15 percent. The C horizon below the Cca horizon 
commonly is loamy sand or sand, but in some places the upper part of 
it is loamy fine sand. 

Ulen soils in Roberts County have more medium and coarse sand at 
depths between 10 and 40 inches than the defined range for the series, 
but this does not alter their usefulness and behavior. 

Ulen soils are near Hecla, Heimdal, and Sverdrup soils. They have a 
thinner A horizon and are more calcareous than Hecla soils. They are 
sandier and more poorly drained than Heimdal soils. Ulen soils are 
more poorly drained and more calcareous than Sverdrup soils. 


Ulen sandy loam (0 to 2 percent slopes) (Un)—This 
soil is on uplands on flats and in swales. Areas are irregular 
in shape and range from 10 to 120 acres in size. 

Included with this soil in mapping are small areas of 
Glyndon and Hamar soils in lower parts of the areas. 

Fertility is medium or low, and this soil blows easily when 
it is dry. Wetness delays spring planting in some years, but 
available water capacity is low and the soil is droughty 
during extended periods of dry weather. Control of soil 
blowing is the main concern of management, 

Most areas of this soil are cultivated, and the soil is suited 
to corn, soybeans, small grain, and alfalfa. Capability unit 
ITIs-5, Sandy range site; windbreak suitability group 2. 


Vallers Series 


The Vallers series consists of deep, poorly drained, 
nearly level, calcareous, loamy soils in low areas on uplands. 
These soils formed in glacial till. The native vegetation is 
mostly tall grasses. 

In a representative profile the surface layer is gray, cal- 
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careous loam about 9 inches thick. The underlying material 
to a depth of 27 inches is gray and light olive-gray, calcare- 
ous loam that has nests of gypsum crystals. It is slightly 
hard when dry and friable when moist. Below a depth of 27 
inches, it is light-gray, calcareous loam. ee 

Content of organic matter is moderate and fertility is 
medium in Vallers soils. Available water capacity is high. 
Permeability is moderately slow, and runoff is slow. The 
seasonal water table is at a depth ranging from 2 to 4 feet 
during much of the growing season. 

Some areas of these soils are cultivated. Corn, small 
grain, flax, and alfalfa are the main crops. Other areas 
remain in native grass and are used for grazing or for 
growing hay. 

Representative profile of Vallers loam from an area of 
Vallers-Hamerly loams, 0 to 2 percent slopes, in a culti- 
vated field, 830 feet west and 100 feet south of the northeast 
corner of sec. 32, T, 123 N., R. 49 W.: 


Ap—O to 6 inches, gray (10YR 5/1) loam, black (LOYR 2/1) moist; 
weak, fine, granular structure; slighty hard, friable; strong 
effervescence; moderately alkaline; abrupt, smooth bound- 


ary. 

A12—6 to 9 inches, gray (LOYR 5/1) loam, very dark gray (LOYR 3/1) 
moist; weak, medium, subangular blocky structure parting to 
weak, fine, granular; slightly hard, friable; few, fine nests of 

psum crystals; strong effervescence; moderately alkaline; 
clear, wavy boundary. ; 

Clgca—-9 to 16 inches, gray (5Y 6/1) loam, dark gray (5Y 4/1) moist; 
weak, medium and coarse, subangular blocky structure; 
slightly hard, friable; few, fine nests of gypsum crystals; 
violent effervescence; moderately alkaline; clear, wavy 
boundary. 

C2gca—16 to 27 inches, light olive-gray (5Y 6/2) loam, gray (SY 5/1) 
moist; common, fine and medium, distinct mottles that are 
light olive brown (2.5Y 5/6) moist; weak, coarse, subangular 
blocky structure; slightly hard, friable; common, fine nests of 
gypsum crystals; violent effervescence; moderately alkaline; 
clear, wavy boundary. ; ; 

C8g—27 to 38 inches, light-gray (5Y 7/1) loam, light olive gray (5Y 
6/2) moist; common, fine, distinct mottles that are light olive 
brown (2.5Y 5/6) moist; massive; slightly hard, friable; strong 
effervescence; moderately alkaline; abrupt, wavy boundary. 

C4g—38 to 60 inches, light-gray (5Y 7/1) loam, olive gray (5Y 5/2) 
moist; many, fine and medium, prominent mottles that are 
yellowish brown (1OYR 5/8) and yellowish red (5YR 5/8) 
moist; massive; slightly hard, friable; strong effervescence; 
moderately alkaline. 

The A horizon is black or very dark gray when moist in hue of 1OYR, 
2.5Y, or 5Y, It is loam or clay loam and ranges from 8 to 16 inches in 
thickness. The C horizon has a hue of 5Y or 2.5Y and is loam or clay 
loam. Calcium carbonate equivalent of the Cca horizon ranges from 15 
to 25 percent. The Cea horizon ranges from 6 to 24 inches in thickness. 

Vallers soils are mapped with Hamerly soils and are near Forman, 
Heimdal, Parnell, and Tonka soils. They are more poorly drained and 
are more caleareous than Forman and Heimdal soils. They are more 
poorly drained than Hamerly soils. Vallers soils are better drained and 
are more calcareous than Parnell and Tonka soils. 


Vallers-Hamerly loams, 0 to 2 percent slopes 
(VhA).—The soils of this complex are on uplands in swales 
around and between wet depressions. Areas range from 2 to 
25 acres in size. Hamerly soils are on slight rises that are 
better drained. 

About 60 percent of this complex is Vallers soils, about 30 
percent is Hamerly soils, and the rest is included soils. 
These are areas of Parnell and Tonka soils in wet depres- 
sions less than 2 acres in size, some of which are shown on 
the detailed maps by the symbol for wet spots. 

Runoff is slow, and wetness commonly delays spring 
planting and tillage. During wet years crops grow poorly on 
undrained areas of Vallers soils of the complex. During dry 
periods both soils blow easily. Wetness is the main concern 
of management. 


Adequately drained areas of this complex are suited to 
corn, small grain, flax, and alfalfa. Undrained areas are 
better suited to late-sown crops or to pasture and hay. 
Capability unit IIw-2 drained, IVw-—2 undrained; Vallers 
soils in Subirrigated range site, windbreak suitability group 
2, Hamerly soils in Silty range site windbreak, suitability 


group 1, 


Vienna Series 


The Vienna series consists of deep, well-drained, nearly 
level to sloping, silty soils on uplands. These soils formed in 
a thin layer of loess and underlying glacial till. The native 
vegetation is mixed tall, mid, and short grasses. 

na representative profile the surface layer is dark-gray 
silt loam about 11 inches thick. The subsoil, about 19 inches 
thick, is grayish-brown silt loam in the upper part, light 
olive-brown loam in the middle part, and pale-yellow clay 
loam in the lower part. The subsoil is slightly hard when dry 
and friable when moist. The lower part of it is calcareous. 
ee underlying material is pale-yellow, calcareous clay 
oam. 

Content of organic matter is moderate and fertility is 
medium or high in Vienna soils. Available water capacity is 
high. Permeability is moderate in the subsoil and is moder: 
ately slow in the underlying material. Runoff is slow or 
medium. 

Most areas of these soils are cultivated and are used for 
corn, small grain, flax, and alfalfa. 

Representative profile of Vienna silt loam, 0 to 2 percent 
slopes, 2,640 feet west and 125 feet north of the southeast 
corner of sec. 16, T. 123 N., R. 52 W.: 


Al1—0 to 6 inches, dark-gray (OYR 4/1) silt loam, blaek (JOYR 2/1) 
moist; weak, medium, granular structure; slightly hard, fri- 
able; neutral; clear, smooth boundary. , 

A1l2—6 to 11 inches, dark-gray (1OYR 4/1) sit loam, very dark gray 
(10YR 3/1) moist; weak, medium and coarse, subangular 
blocky structure; slightly hard, friable; neutral; clear, wavy 
boundary. 

B21—11 to 15 inches, grayish-brown (2.5Y 5/2) silt loam, very dark 
grayish brown (2.5Y 3/2) moist; weak, medium, prismatic 
structure parting to moderate, medium and fine, subangular 
blocky; slightly hard, friable; mildly alkaline; clear, wavy 


oundary. 

IIB22—15 to 21 inches, light olive-brown (2.5Y 5/4) loam, olive brown 
(2.5Y 4/4) moist; moderate, medium, prismatic structure 
parting to moderate, fine and medium, subangular blocky; 
slightly hard, friable; thin, patchy clay films; mildly alkaline; 
clear, wavy boundary. 

TIB8ca—21 to 30 inches, pale-yellow (2.5Y 7/4) clay loam, light olive 
brown (2.5Y 5/4) moist; weak, medium and coarse, prismatic 
structure parting to weak, coarse, subangular blocky; 
slightly hard, friable; common, fine segregations of lime; 
eet effervescence; moderately alkaline; gradual, wavy 
boundary. 

I1C1ca—80 to 38 inches, pale-yellow (2.5Y 7/4) clay loam, light yel- 
lowish brown (2.5Y 6/4) moist; massive; slightly hard, friable; 
common, fine segregations of lime; strong effervescence; 
moderately alkaline; gradual, wavy boundary. 

IIC2—88 to 60 inches, pale-yellow (2.5Y 7/4) clay loam, light olive 
brown (2,5Y 5/4) moist; common, fine and medium, promi- 
nent mottles that are yellowish brown (10YR 5/6) moist; 
massive; slightly hard, friable; strong effervescence; moder- 
ately alkaline. 


Depth to free carbonates ranges from 17 to 30 inches. The A horizon 
is dark-gray or very dark gray silt loam or loam, It ranges from 7 to 12 
inches in thickness. The B21 horizon ranges from very dark gray to 
prayisn brown in hue of 10YR or 2.5Y. It is silt loam or silty clay loam. 
he B22 horizon ranges from dark grayish brown to light olive brown 
in hue of 10YR or 2.5Y. It is loam or clay loam. The B2 horizon ranges 
from 10 to 18 inches in thickness. The B8 horizon is clay loam or loam 
ae ranges from 4 to 10 inches in thickness. The C horizon is clay loam 
or loam. 
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Vienna soils are near Forman soils and have a silty A horizon as do 
Poinsett soils. They have more silt in the A horizon and upper part of 
the B horizon than Forman soils. Vienna soils are less silty in the lower 
part of the B horizon and in the C horizon than Poinsett soils. 

Vienna silt loam, 0 to 2 percent slopes (VnA).—This 
soil is on uplands. Areas are broad and range from 15 to 800 
acres in size. Slopes are long and smooth. The profile of this 
soil is the one described as.representative of the series. 

Included with this soil in mapping are small areas of 
Fordville, Renshaw, and Tonka soils. Fordville and Ren- 
shaw soils are in spots underlain by sand and gravel. Tonka 
soils are in wet depressions most of which are less than 2 
acres in size and are shown on the detailed maps by the 
symbol for wet spots. 

Fertility is medium or high. Available water capacity is 
high. Runoff is slow. The soil has little or no limitations for 
crops. 

Most areas of this soil are cultivated. The soil is well 
suited to corn, small grain, flax, and alfalfa. Capability unit 
I-2; Silty range site; windbreak suitability group 3. 


Vienna silt loam, 2 to 6 percent slopes (VnB).—This 
soil is on uplands. Areas range from 15 to 500 acres in size. 
Slopes are long, smooth, and well rounded. In higher parts 
of the landscape, the surface layer and subsoil are thinner 
than in the profile described as representative of the series, 
but in some lower areas the surface layer is thicker and the 
depth to glacial till is more than 20 inches. 

Included with this soil in mapping are small areas of 
Fordville, Hamerly, Renshaw, and Tonka soils. Fordville 
and Renshaw soils are in spots underlain by sand and 
gravel. Hamerly soils are in low areas and swales adjacent 
to small depressions. Tonka soils are in wet depressions, 
most of which are less than 2 acres in size and are shown on 
the detailed maps by the symbol for wet spots. 

This soil is medium or high in fertility, but runoff is 
medium and the soil is subject to erosion. Control of erosion 
is the main concern of management. 

Most areas of this soil are cultivated and are used for 
growing corn, flax, small grain, and alfalfa. Capability unit 
Ile-2; Silty range site; windbreak suitability group 3. 

Vienna silt loam, 6 to 9 percent slopes (VnC).—This 
soil is on uplands on the sides of valleys and along well- 
defined drainageways. Areas are irregular in shape and 
range from 10 to 80 acres in size. In the higher parts of 
landscapes the surface layer and subsoil are thinner than in 
the profile described as representative of the series, but in 
some lower areas the surface layer is thicker. 

Included with this soil in mapping are small areas of 
Buse, Hamerly, and Tonka soils. Buse soils are on the tops 
of knolls, some of which are eroded. Hamerly soils are in 
swales and low areas adjacent to depressions. Tonka soils 
are in depressions less than 2 acres in size, which are shown 
on the detailed maps by the symbol for wet spots. 

Runoff is medium, and the hazard of erosion is severe in 
cultivated areas. Control of erosion is the main concern of 
management. 

Most areas of this soil are cultivated. Small grain, flax, 
and alfalfa are the main crops. A few areas remain in native 
grass and are used for grazing or for growing hay. Capabil- 
ity unit IIJe-1; Silty range site; windbreak suitability group 


Waubay Series 
The Waubay series consists of deep, moderately well 


drained, nearly level, silty soils on uplands in swales and 
low areas. These soils formed in silty glacial drift. The 
native vegetation is mixed tall, mid, and short grasses. 

In a representative profile the surface layer is dark-gray 
silty clay loam about 12 inches thick. The subsoil, about 20 
inches thick, is silty clay loam that is dark grayish brown-in 
the upper part, light olive brown in the middle part, and 
light yellowish brown in the lower part. It is slightly hard 
when dry and friable when moist. The lower part is calcare- 
ous. The underlying material is light yellowish-brown, cal- 
careous silty clay loam to a depth of about 47 inches. Below 
this depth, it is light yellowish-brown, calcareous silty clay. 

Content of organie matter is high and fertility is high in 
Waubay soils. Available water capacity is high. Permeabil- 
ity is moderate in much of these soils, but it is moderately 
slow below a depth of about 47 inches. Runoff is slow. 

Most areas of these soils are cultivated and are used for 
growing corn, soybeans, flax, small grain, and alfalfa. 

Representative profile of Waubay silty clay loam, in a 
cultivated field, 1,515 feet west and 102 feet north of the 
southeast corner of sec. 5, T. 127 N., R. 48 W.. 


Ap—0 to 7 inches, dark-gray (10YR 4/1) silty clay loam, black (OYR 
2/1) moist; weak, fine, granular structure; soft, friable, 
slightly sticky and plastic; neutral; abrupt, smooth boundary. 

A1l2—7 to 12 inches, dark-gray (10YR 4/1) silty clay loam, black 
QO0YR 2/1) moist; weak, medium, subangular blocky struc- 
ture parting to moderate, fine and medium, granular; soft, 
friable, slightly sticky and plastic; neutral; clear, wavy 
boundary. 

B21—12 to 18 inches, dark grayish-brown (2.5Y 4/2) silty clay loam, 
very dark grayish brown (2.5Y 3/2) moist; tongues that are 
black (10YR 2/1) moist; weak, medium, prismatic structure 
parting to moderate, fine and medium, subangular; slightly 

ard, friable, slightly sticky and plastic; neutral; clear, wavy 
boundary. 

B22—18 to.24 inches, light olive-brown (2.5Y 5/8) silty clay loam, dark 
grayish brown (2.5Y 4/2) moist; few, fine, faint mottles that 
are dark yellowish brown moist; weak, medium, prismatic 
structure parting to moderate, fine and medium, subangular 
blocky; slightly hard, friable, slightly sticky and plastic; 
mildly alkaline; abrupt, wavy boundary. 

B8ca—24 to 82 inches, light yellowish-brown (2.5Y 6/3) silty clay loam, 
light olive brown (2.5Y 5/4) and olive brown (2.5Y 4/4) moist; 
few, fine, distinct mottles that are yellowish brown and gray 
moist; weak, coarse, prismatic structure parting to weak, 
coarse, subangular blocky; slightly hard, friable, slightly 
sticky and plastic; few, fine segregations of lime; strong ef- 
fervescence; moderately alkaline; clear, wavy boundary. 

Clca—82 to 47 inches, light yellowish-brown (2.5Y 6/8) silty clay loam, 
light olive brown (2.5Y 5/4) moist; common, fine and medium, 
prominent mottles that are yellowish brown (10YR 5/8), 
strong brown (7.5YR 5/8), and light brownish gray (2.5Y 6/2) 
moist; massive; slightly hard, friable, slightly sticky and plas- 
tic; common, fine segregations of lime; strong effervescence; 
moderately alkaline; gradual, wavy boundary. 

C2—47 to 60 inches, light yellowish-brown (2.5Y 6/3) silty clay, light 
olive brown (2.5Y 5/4) moist; common, fine and medium, 
prominent mottles that are yellowish brown (10YR 5/8), 
strong brown (7.5Y 5/8), and light brownish gray (2.5Y 6/2) 
moist; massive; hard, firm, sticky and plastic; strong effer- 
vescence; moderately alkaline. 


These soils are silt loam or silty clay loam to a depth of 40 inches or 
more. The A horizon is dark gray or very dark gray and ranges from 
12 to 18 inches in thickness. The B21 horizon, when moist, commonly 
is very dark grayish brown or very dark brown in hue of 10YR or 
2.5Y. The B2 horizon ranges from 10 to 18 inches in thickness. The 
B3ea horizon ranges from grayish brown to light yellowish brown. It 
ranges from 4 to 9 inches in thickness. The C horizon below a depth of 
40 inches commonly is silty clay loam, silt loam, or loam, but in some 
places it is stratified with fine sand to clay or silty clay. 

Waubay soils are near Heimdal and Poinsett soils. They are not so 
well drained as those oils and have a thicker A horizon. Waubay soils 
also have more clay than Heimdal soils. 
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Waubay silty clay loam (0 to 2 percent slopes) 
(Wa).—This soil is on uplands on low flats and in swales. 
Areas range from 3 to 10 acres in size. 

Included with this soil in mapping are small areas of 
Bearden and Poinsett soils. Bearden soils are in some low 
areas. Poinsett soils are on slight rises. 

Fertility is high. Available water capacity is high. Runoff 
is slow, and this soil receives runoff from adjacent areas. 
Wetness delays spring planting and tillage in some years, 
but in most years the additional moisture is beneficial. This 
soil has few or no limitations for crops. 

Most areas of this soil are cultivated. The soil is well 
suited to corn, soybeans, fiax, small grain, and alfalfa. 
Capability unit I-3; Silty range site; windbreak suitability 
group 1. 


Zell Series 


The Zell series are deep, well-drained, sloping to moder- 
ately steep, calcareous, silty soils on uplands. These soils 
formed in glacial-lacustrine sediment. The native vegeta- 
tion is mostly mid and short grasses. 

In a representative profile the surface layer is dark-gray, 
calcareous silt loam about 6 inches thick. Below the surface 
layer is a transition layer of light brownish-gray, calcareous 
silt loam about 6 inches thick. It is soft when dry and very 
friable when moist. The underlying material is light-gray, 
calcareous silt loam to a depth of 27 inches. Below this 
depth, it is light-gray, calcareous very fine sandy loam 
about 14 inches thick which is underlain by pale-yellow, 
calcareous silt loam. 

Content of organic matter is moderately low or low and 
fertility is low or medium in Zell soils. Available water 
capacity is high. Permeability is moderate, and runoff is 
medium or rapid. 

Some areas of these soils are cultivated, but many areas 
remain in native grass and are used for grazing or for 
growing hay. 

Representative profile of Zell silt loam from an area of 
Zell-Eckman complex, 9 to 25 percent slopes, in native 
grass, 900 feet west and 84 feet north of the southeast 
corner of sec. 35, T. 128 N., R. 48 W.: 


Al—40 to 6 inches, dark-gray (10YR 4/1) silt loam, black (LOYR 2/1) 
moist; weak, fine and medium, subangular blocky structure 
parting to weak, fine, granular; soft, very friable; slight ef- 
fervescence; moderately alkaline; clear, wavy boundary. 

AC—6 to 12 inches, light brownish-gray (2.5Y 6/2) silt loam, dark 
grayish brown (2.5Y 4/2) moist; few, fine, distinct mottles 
that are strong brown (7.5YR 5/8) moist; weak, medium and 
coarse, subangular blocky structure; soft, very friable; 
strong effervescence; moderately alkaline; gradual, wavy 
boundary. 

Clea—12 to 27 inches, light-gray (2.5Y 7/2) silt loam, grayish brown 
(2.5Y 5/2) moist; common, medium and coarse, prominent 
mottles that are yellowish red (5YR 5/8) moist; massive; soft, 
very friable; few, fine segregations of lime; strong efferves- 
cence; moderately alkaline; gradual, wavy boundary. 

C2—27 to 41 inches, light-gray (2.5Y 7/2) very fine sandy loam, 
grayish brown (2.5Y 5/2) moist; massive; soft, very friable; 
strong effervescence; moderately alkaline; gradual, wavy 
boundary. 

C3—41 to 60 inches, pale-yellow (2.5Y 7/8) silt loam, light yellowish 
brown (2.5Y 6/3) moist; massive; soft, very friable; strong 
effervescence; moderately alkaline. 


These soils are calcareous at or near the surface. The A horizon is 
mainly dark gray or very dark gray, but in some cultivated areas the 
Ap horizon is gray or grayish brown. The A horizon is silt loam or loam 
and ranges from 4 to 10 inches in thickness. The AC horizon ranges in 
color from grayish brown to light yellowish brown in hue of 10YR or 
2.5Y. It ranges from 4 to 8 inches in thickness. The C horizon is mainly 
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loam, silt loam, silt, and very fine sandy loam, It is commonly 
stratified or laminated. 

Zelt soils are mapped with Eckman soils and are near Buse soils. 
They are more silty and have less clay than Buse soils. They do not 
have a B horizon and Eckman soils do, Also Zell soils are caleareous at 
or near the surface, and Eckman soils are not. 


Zell-Eckman complex, 9 to 25 percent slopes 
(ZeD) —The soils of this complex are on sides of valleys and 
entrenched drainageways. Zell soils are on the tops and 
upper sides of ridges and knolls. Eckman soils are below the 
Zell soils and have slopes that are mainly less than 15 
percent. Areas are irregular in shape and range from 5 to 30 
acres in size. In places the Zell soils are eroded and have a 
surface layer that is lighter in color than the one in the 
representative profile. 

About 60 percent of this complex is Zell silt loam, about 
25 percent is Eckman loam, and the rest is included soils. 
These are small areas of Gardena soils in swales and low 
areas. 

Runoff is rapid on the Zell soils. The hazard of erosion is 
severe in cultivated areas. Zell soils are moderately low or 
low in content of organic matter. These soils are too erodi- 
ble to be cultivated. 

Many areas of this complex remain in native grass and are 
used for grazing or for growing hay. Capability unit VIe-3. 
Zell soils in Thin Upland range site, windbreak suitability 
group 10; Eckman soils in Silty range site, windbreak suita- 
bility group 3. 


Use and Management of the Soils 


In this section the use and management of the soils in 
Roberts County are discussed. Information is given on uses 
for crops, pasture, range, trees and shrubs in farmstead 
protection and field windbreaks, wildlife, engineering, and 
town and country planning, including recreation. 


Use of the Soils for Crops * 


3 By PAUL BODEN, conservation agronomist, Soil Conservation Ser- 


vice. 

About 64 percent of the land area of Roberts County is 
used for crops. Oats, flax, corn, wheat, alfalfa, and soybeans 
are the main crops. Other crops grown include rye, barley, 
and tame grasses. 

The main concerns in managing soils used for crops are 
control of water erosion and soil blowing, conservation of 
moisture, and maintenance or improvement of fertility, con- 
tent of organic matter, and tilth. Removal of stones, reduc- 
tion of salinity, and drainage measures that reduce exces- 
sive wetness also are management needs on certain soils. 

The application of conservation practices, either singly or 
in combination, helps to meet the management needs of 
most soils. An essential part of any such combination of 
practices is the use of a cropping system based on the kind 
of soil and its properties such as permeability, fertility, and 
tilth. Grasses and legumes generally are a part of the con- 
servation cropping system on all soils. 

Among the other conservation practices that help to con- 
trol erosion and to conserve moisture are stubble mulching, 
keeping crop residue on the soils, contour farming, contour 
stripcropping, terracing, grassed waterways, and minimum 
tillage. 
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Practices that help to control soil blowing include stubble 
mulching, keeping crop residue on the soils, wind striperop- 
ping, field windbreaks, growing cover crops, and minimum 
tillage. 

Growing green-manure crops, applying animal manure, 
growing grasses and legumes in the cropping system, keep- 
Ing crop residue on the soils, and stubble mulching help to 
maintain or to improve fertility and content of organic mat- 
ter. These practices also help to improve tilth and water 
intake. 

Excessive tillage breaks down the structure of the soil 
and compacts the soil. Using a pony press drill in planting 
small grain after spring plowing helps to prevent soil com- 
paction. Alternating the depth of tillage operations helps to 
prevent a plowpan from forming. Chiseling or subsoiling 
helps to break up existing tillage pans. Timely tillage on 
clayey soils such as the Peever and Sinai soils helps to 
maintain the tilth of the surface layer. 

Many soils in the county need chemical fertilizers so that 
crops grow well. Soils that have been cultivated for many 
years show evidence of nitrogen deficiency. Soils such as 
Glyndon and Hamerly are high in content of lime and gener- 
ally are low in available nitrogen and phosphorus. The kind 
and amount of fertilizer needed for a specific crop is deter- 
mined by soil test. 

Excessive water is a problem on several soils in the 
county. Drainage can be improved on some of these soils by 
installing surface or subsurface drainage systems. Im- 
proved drainage also lowers salinity in some of the soils 
where a salinity problem occurs. An economical alternative 
on some poorly drained soils used for crops is planting 
adapted grasses for use as. pasture or hay. Conservation 
treatment to reduce runoff from nearby soils also helps to 
reduce wetness in areas of poorly drained soils. 


Capability grouping 


Capability grouping shows, in a general way, the suitabil- 
ity of soils for most kinds of field crops. The soils are 
grouped according to their limitations when used for field 
crops, the risk of damage when they are so used, and the 
way they respond to treatment (7). The grouping does not 
take into account major and generally expensive landform- 
ing that would change slope, depth, or other characteristics 
of the soils; does not take into consideration possible but 
unlikely major reclamation projects; and does not apply to 
rice, cranberries, horticultural crops, or other crops that 
need special management. 

Those familiar with the capability classification can infer 
from it much about the behavior of soils when used for other 
purposes, but this classification is not a substitute for in- 
terpretations designed to show suitability and limitations of 
groups of soils for range, for forest trees, or for engineer- 
ing. 

In the capability system, the kinds of soils are grouped at 
three levels: the capability class, subclass, and unit. These 
are discussed in the following paragraphs. 

CAPABILITY CLASSES, the Bie est groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Glass I soils have few limitations that restrict their use. 

Class IT soils have moderate limitations that reduce the 
choice of plants or that require moderate conserva- 
tion practices. 


Class III soils have severe limitations that reduce the 
choice of plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their 
use largely to pasture, range, woodland, or wildlife. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit. their use 
largely to pasture or range, woodland, or wildlife. 

Class VII soils have very severe limitations that make 
them unsuited to cultivation and that restrict their 
i largely to pasture or range, woodland, or wild- 
ife. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and restrict 
their use to recreation, wildlife, water supply, or to 
esthetic purposes. 

CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, e, w, s, 
or c, to the class numeral, for example, IIe. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is limited 
mainly because it is shallow, droughty, or stony; andc, used 
in only some parts of the United States, shows that the chief 
limitation is climate that is too cold to too dry. 

Tn class I there are no subclasses, because the soils of this 
class have few limitations. Class V can contain, at the most, 
only the subclasses indicated by w, s, and c, because the 
soils in class V are subject to little or no erosion, though 
they have other limitations that restrict their use largely to 
pasture, range, woodland, wildlife, or recreation. 

CAPABILITY UNITS are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be suited 
to the same crops and pasture plants, to require similar 
management, and to have similar productivity and other 
responses to management. Thus, the capability unit is a 
convenient grouping for making many statements about 
management of soils. Capability units are generally cg 
nated by adding an Arabic numeral to the subclass symbol, 
for example, He-4 or IIIe-7. Thus, in one symbol, the 
Roman numeral designates the capability class, or degree of 
limitation; the small letter indicates the subclass, or kind of 
limitation, as defined in the foregoing paragraph; and the 
Arabic numeral specifically identifies the capability unit 
within each subclass. 


Management by capability units 

In the following pages the capability units in Roberts 
County are described, and suggestions for the use and man- 
agement of the soils are given. The capability units within a 
capability subclass are not numbered consecutively because 
not all of the units in the statewide system are used in this 
county. 

If a soil is a part of a mapping unit complex, the capability 
unit can be different than chen the soil is alone in a mapping 
unit, because a complex is treated as a whole in its man- 
agement for crops. To find the capability classification of a 
given soil in Roberts County, refer to that soil in the section 
“Descriptions of the Soils” or to the “Guide to Mapping 
Units” at the back of this survey. 
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CAPABILITY UNIT I-1 


LaDelle silt loam, the only soil in this unit, is a deep, 
moderately well drained, nearly level soil on bottom lands 
and low terraces. The soil is calcareous silt loam through- 
out. 

Fertility and the content of organic matter are high. 
Available water capacity is high. In some years flooding in 
spring delays farming, but in most years the additional 
moisture is beneficial. The risk of damage is slight where 
this soil is farmed intensively. 

This soil is used mainly for growing corn, soybeans, oats, 
barley, and alfalfa. Some flax also is grown. 

Keeping crop residue on the surface and growing grasses 
and legumes in the cropping system help to maintain fertil- 
ity, content of organic matter, and tilth. Response to phos- 
phate fertilizer generally is good. 


CAPABILITY UNIT 1-2 


This unit consists of deep, well-drained, nearly level soils. 
These soils have a surface layer of loam or silt loam and a 
subsoil of loam, silt loam, clay loam, or silty clay loam. 

These soils are easy to work. Fertility is medium or high. 
Permeability is moderate or moderately rapid, and availa- 
ble water capacity is high. In areas that receive runoff from 
adjacent soils, farming operations in spring during some 
years are delayed in places. A slight hazard of soil blowing 
exists, but otherwise these soils have few limitations for 
crops. 

These soils are well suited to all crops commonly grown in 
the county. Corn, soybeans, oats, flax, rye, wheat, barley, 
and alfalfa are the main crops grown. 

Stubble mulching, keeping crop residue on the soils, and 
growing grasses and legumes in the cropping system help to 
control soil blowing and maintain fertility, content of or- 
ganic matter, and tilth. Stripcropping and using field 
windbreaks and minimum tillage also help to control soil 
blowing. 


CAPABILITY UNIT I-3 


This unit consists of deep, moderately well drained, 
nearly level soils. These soils have a surface layer of loam, 
silt loam, or silty clay loam and a subsoil of silt loam, clay 
loam, or silty clay loam. 

Fertility is high. Available water capacity is high. Per- 
meability is moderate in the subsoil. Runoff is slow. Some 
years farming operations in spring are delayed for short 
periods because runoff is received from adjacent soils. In 
most years, however, the additional moisture is beneficial. 
These soils have few limitations for crops. 

These soils are well suited to all crops commonly grown in 
the county. Corn, soybeans, oats, rye, wheat, barley, flax, 
and alfalfa are the main crops grown. 

Keeping crop residue on the soils and growing grasses 
and legumes in the cropping system help to maintain fertil- 
ity, content of organic matter, and tilth. 


CAPABILITY UNIT Ile-2 


This unit consists of deep, well-drained, gently undulat- 
ing and gently sloping soils. These soils have a surface layer 
of loam or silt loam and a subsoil of loam or clay loam. 

These soils are easy to work. Fertility is mainly medium 
or high. Permeability is moderate or moderately rapid in 
the subsoil. Available water capacity is high. Runoff is 


medium. Control of erosion is the main concern in cultivated 
areas. Small areas of soils that are low in fertility and in 
content of organic matter are highly susceptible to soil 
blowing. 

These soils are used mainly for growing corn, oats, flax, 
rye, wheat, barley, and alfalfa. 

Keeping crop residue on the soils, stubble mulching, and 
contour farming or terracing help to control erosion. If 
slopes are too short and irregular for contour farming, an 
alternative is growing close-sown crops and grasses and 
legumes in the cropping system. These practices also help 
to control soil blowing and to maintain or improve fertility, 
content of organic matter, and tilth. Grassed waterways 
help to prevent gullies from forming. 


CAPABILITY UNIT Jle-3 


This unit consists of deep, well-drained, gently sloping 
soils. These soils have a surface layer of loam or silt loam 
and a subsoil of silt loam or silty clay loam. In some areas 
the soils are slightly or moderately eroded. 

Fertility is medium or high, and the content of organic 
matter is moderate. Permeability is moderate, and availa- 
ble water capacity is high. Runoff is medium, and the 
hazard of erosion is moderate. Soil blowing is a hazard in 
some areas. The main management practices needed are 
those that control erosion and soil blowing and maintain 
fertility, content of organic matter, and tilth. 

These soils are well suited to corn, soybeans, small 
grains, flax, and alfalfa. 

Stubble mulching or keeping crop residue on the soils and 
contour farming help to control erosion and soil blowing. 
Terraces also help in the control of erosion. Growing 
grasses and legumes in the cropping system help to main- 
tain fertility, content of organic matter, and tilth. Grassed 
waterways help to prevent gullies from forming. 


CAPABILITY UNIT Ile 


This unit consists of ede moderately well drained to 
poorly drained, nearly level, caleareous soils. These soils 

ave a surface layer and underlying material of silt loam, 
loam, or silty clay loam. 

Fertility is medium, and the content of organic matter is 
moderate. Permeability ranges from moderate to slow, and 
available water capacity is moderate or high. Because of the 
rise of the water table, wetness delays spring planting and 
tillage in some years. The high content of lime causes these 
soils to blow easily and also affects the availability of plant 
nutrients. Management practices are needed that control 
soil blowing and maintain content of organic matter, fertil- 
ity, and tilth. Drainage improvement also is needed in some 
areas of the very poorly drained soils. 

These soils are suited to corn, soybeans, oats, flax, 
wheat, barley, alfalfa, and tame grasses. If the poorly 
drained soils are not adequately drained, they are better 
suited to late-planted crops or to pasture and hay than to 
other uses. 

Stubble mulching or keeping crop residue on the soils, 
using timely and minimum tillage, and growing grasses and 
legumes in the cropping system help to control soil blowing 
and to maintain content of organic matter, fertility, and soil 
tilth. Wind striperopping and using field windbreaks and 
cover crops also help to control soil blowing. Crops grown 
on these soils respond well to nitrogen and phosphorus 
fertilizers. 
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CAPABILITY UNIT IIw-1 


This unit consists of drained areas of deep, poorly 
drained, nearly level and level soils. These soils have a 
surface layer of silt loam or clay and a clayey subsoil. 

Fertility is medium or high. Available water capacity is 
low, moderate, or high. Runoff is very slow or the surface is 
ponded. The water table fluctuates. Planting and tillage 
operations are delayed by wetness in some years, but 
drainage systems have been installed that control wetness 
in most years. These soils lose their tilth if cultivated when 
wet. Soils that have a surface layer of clay blow easily when 
they are dry. Controlling wetness and improving tilth and 
water intake are the main concerns of management. 

These soils are suited to most crops commonly grown in 
the county if they are drained. Corn, small grains, flax, and 
alfaifa are the main crops grown. Late-planted crops such as 
sudangrass or millet are used if wetness delays spring farm- 


ing. 

Redaing diversion ditches, and open drains, if properly 
maintained, help to control wetness. Keeping crop residue 
on the soils, using animal manure, growing grasses and 
legumes in the cropping system, and using timely tillage 
help to maintain or to improve tilth and water intake and 
also help to control soil blowing. 


CAPABILITY UNIT IIw-2 


This unit consists of drained areas of deep, poorly 
drained, nearly level, calcareous soils. These soils have a 
surface layer and underlying material of silt loam or loam. 

Fertility is medium, but the availability of plant nutrients 
is affected by the very high content of lime. Available water 
capacity is high, and permeability is moderately rapid in 
some areas and moderately slow in others. Runoff is very 
slow or slow. Wetness from flooding or from the rise of the 
water table delays spring planting and tillage in some years, 
but in most years installed drainage allows the use of these 
soils for crops. Areas of moderately well drained soils do not 
need drainage. Control of wetness is the main concern, but 
control of soil blowing also is important. 

These soils are suited to corn, small grains, flax, alfalfa, 
sweetclover, and tame grasses if they are properly drained. 

Diversion terraces on adjacent soils help to control wet- 
ness. Keeping crop residue on the soils, using animal ma- 
nure, growing grasses and legumes in the cropping sys- 
tem, and using timely tillage help to control soil blowing and 
to maintain fertility and tilth. Crops grown on these soils 
respond well to nitrogen and phosphorus fertilizers. 


CAPABILITY UNIT IIw-3 


This unit consists of drained areas of deep, poorly 
drained, nearly level, calcareous soils. These soils have a 
surface layer and subsoil of silty clay loam or clay. 

Fertility is medium, or high although the availability of 
plant nutrients is affected by the high content of lime. 
Available water capacity is low, moderate, or high, and 
permeability is moderate or very slow. Wetness from flood- 
ing and the fluctuating water table delays spring planting 
and tillage, but if a drainage system is installed these soils 
can be used for crops in most years. Wetness is the main 
concern, but controlling soil blowing and maintaining tilth 
also are management concerns. 

Drained areas of these soils are suited to corn, small 
grains, flax, alfalfa, and tame grasses. The clayey soil is 
better suited to small grains and flax than to corn. 

Bedding and open drains help to remove excess water. 


Keeping crop residue on the soils, growing green-manure 
crops and grasses and legumes in the cropping system, and 
using timely tillage help to control soil blowing and to main- 
tain fertility and tilth. Because of wetness, fall is a better 
time to plow these soils than spring. Leaving the surface 
layer rough after fall plowing helps to control soil blowing in 
the winter. 


CAPABILITY UNIT IIs-2 


This unit consists of deep, somewhat poorly drained and 
well drained, nearly level soils. These soils have a surface 
layer of loam, clay loam, or silty clay and a subsoil of clay 
loam, clay, or silty clay. 

Fertility is medium or high. Available water capacity is 
moderate or high. These soils take in water slowly and are 
difficult to work. Cultivated areas easily lose their tilth. 
During dry periods the soils blow easily. Maintaining or 
improving tilth and water intake and controlling soil blow- 
ing are important management concerns. Permeability is 
very slow and tilth is poor in some small areas. Wetness is a 
concern in some areas of poorly drained soils. 

These soils are well suited to most crops commonly grown 
in the county. Corn, small grains, flax, and alfalfa are the 
main crops grown. Soybeans are grown in some areas. 

Stubble mulching or keeping crop residue on the soils, 
using green-manure crops and animal manure, growing 
grasses and legumes in the cropping system, using timely 
tillage, and chiseling or subsoiling are some practices that 
help to maintain or to improve tilth, fertility, and water 
intake, and they also help to control soil blowing. 


CAPABILITY UNIT Is-3 


This unit consists of well-drained, nearly level, loamy 
soils. These soils have a subsoil of loam or gravelly loam. 
Most are underlain by sand and gravel at a depth between 
20 and 40 inches; however, some have a thin layer of sand 
and gravel in the underlying material that is in turn under- 
lain by glacial till. 

Fertility is medium, but these soils are somewhat 
droughty because the underlying material is sand and 
gravel. Available water capacity is low, moderate, or high. 
Runoff is slow, but during dry periods some hazard of soil 
blowing occurs. Conserving moisture and controlling soil 
blowing are the main concerns of management. 

These soils are used mainly for corn, oats, flax, rye, 
wheat, barley, and alfalfa. 

Stubble mulching or keeping crop residue on the soils and 
growing grasses and legumes in the cropping system help to 
conserve moisture and control soil blowing. Wind strip- 
cropping and using field windbreaks also help to control soil 
blowing and to conserve moisture. 


CAPABILITY UNIT IIle-1 


This unit consists of deep, well-drained, undulating and 
sloping soils. These soils have a surface layer of loam or silt 
loam and a subsoil of clay loam or loam. 

Fertility is mainly medium or high. Available water 
capacity is high. Runoff is medium, and the hazard of ero- 
sion is severe in cultivated areas. Some areas are low in 
fertility and in content of organic matter and need manage- 
ment that improves content of organic matter and fertility. 
Controlling erosion and soil blowing is the main concern of 
management. 

These soils are used for corn, oats, wheat, rye, barley, 
flax, alfalfa, and tame grasses. Because of the hazard of 
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erosion, close-sown crops are better suited than corn. 

Stubble mulching or keeping crop residue on the soils and 
contour farming and terracing help to control erosion. In 
areas where slopes are too irregular for contour farming 
and terracing, the alternative is growing close-sown crops 
and grasses and legumes in the cropping system. Grassed 
waterways help prevent gullies from forming. 


CAPABILITY UNIT Hle-2 


This unit consists of deep, well drained and moderately 
well drained, sloping soils. These soils have a surface layer 
of loam and a sabsctl of loam or silt loam. 

These soils are easy to work, and available water capacity 
is high. Fertility is mainly medium or high. Fertility is low 
or medium in some areas and these areas blow easily. Per- 
meability is moderate, and runoff is medium. Controlling 
erosion and soil blowing is the main concern of manage- 
ment. Improvement of fertility and content of organic mat- 
ter is important in areas where the soils are low in fertility 
and where they blow easily. 

Corn, soybeans, small grains, flax, and alfalfa are the 
main crops grown. Row crops are not so well suited as 
close-sown crops because of the erosion hazard. 

Stubble mulching or keeping crop residue on the soils and 
contour farming or terraces help to control erosion and soil 
blowing. Contour stripcropping, growing close-sown crops, 
and using grassed waterways also help to control erosion. 
Growing legumes and grasses in the cropping system help 
to maintain or to improve fertility and content of organic 
matter. 


CAPABILITY UNIT IIle-3 


This unit consists of deep, well-drained, gently sloping 
and gently undulating soils. These soils have a surface layer 
of clay loam or silty clay and a subsoil of clay or silty clay. 

Fertility is medium or high, and available water capacity 
is moderate or high but these soils are difficult to work. The 
clayey subsoil takes in water slowly and restricts the de- 
velopment of plant roots. When the soils are dry, they blow 
easily. Runoff is medium, and the hazard of erosion is mod- 
erate. Controlling erosion and soil blowing is the main con- 
cern of management. Improving tilth and water intake also 
is an important management concern. 

These soils are used mainly for corn, oats, flax, rye, 
wheat, barley, alfalfa, and tame grasses. 

Stubble mulching or keeping crop residue on the soils and 
contour farming or terracing help to control erosion and soil 
blowing. Growing grasses and legumes in the cropping sys- 
tem, growing green-manure crops, chiseling and subsoiling, 
and using timely tillage help to maintain or to improve tilt 
and to improve movement of water in the soil. 


CAPABILITY UNIT IIfe+4 


Peever clay loam, 6 to 9 percent slopes, is the only soil in 
ae unit. The surface layer is clay loam and the subsoil is 
clay. 

Fertility is medium or high, and available water capacity 
is high, but this soil is difficult to work. The clayey subsoil 
takes in water slowly and restricts the development of plant 
roots. Runoff is medium, and in some cultivated areas the 
soil is moderately eroded. Controlling erosion is the main 
concern of management. Controlling soil blowing and im- 
proving tilth and water intake also are concerns of man- 
agement. 

This soil is used mainly for corn, small grains, flax, and 


alfalfa. Corn is not so well suited as close-sown crops be- 
cause of the hazard of erosion. 

Stubble mulching or keeping crop residue on the soils and 
terracing help to control erosion. Contour stripcropping, 
growing close-sown crops, and using grassed waterways 
also help to control erosion. Growing grasses and legumes in 
the cropping system, using green-manure crops, chiseling 
or subsoiling, and using timely and minimum tillage help to 
improve tilth and water intake. 


CAPABILITY UNIT IIe-7 


This unit consists of deep, somewhat excessively drained, 
gently undulating to undulating soils. These soils have a 
surface layer of fine sandy loam or sandy loam and a subsoil 
of sandy loam or loamy sand. 

These soils are easy to work, and they take in water 
readily. Available water capacity is low, moderate, or high. 
Fertility is medium, and content of organic matter is mod- 
erate or moderately low. These soils blow easily, and some 
are droughty during dry periods. Runoff is medium. Con- 
trolling soil blowing and erosion is the main concern of 
management. Conserving moisture and maintaining fertil- 
ity and content of organic matter are other concerns of 
management. 

These soils are used mainly for corn, small grains, flax, 
and alfalfa. Early-maturing crops are better suited to these 
soils than other crops. 

Stubble mulching or keeping crop residue on the soils, 
growing close-sown crops, stripcropping, and using field 
windbreaks help to control soil blowing and erosion. Grow- 
ing cover crops helps to control soil blowing in areas where 
crop residue is lacking. Growing grasses and legumes in the 
cropping system helps to maintain fertility and content of 
organic matter. 


CAPABILITY UNIT Wle-8 


This unit consists of gently undulating, calcareous, loamy 
soils. These soils are moderately well drained or somewhat 
poorly drained and poorly drained. 

The high content of lime causes these soils to blow easily 
and also affects the availability of plant nutrients. Runoff is 
medium and slow. Spring planting and tillage commonly are 
delayed by wetness. Controlling erosion and soil blowing 
and improving drainage and fertility are management con- 
cerns. 

These soils are used mainly for corn, small grains, flax, 
and alfalfa. Some areas are used for tame or native pasture 
because of wetness. 

Stubble mulching or keeping crop residue on the soils, 
stripcropping, using field windbreaks, and growing cover 
crops help to control erosion and soil blowing. Growing 
grasses and legumes in the cropping system helps to main- 
tain or to improve fertility. Crops grown on these soils 
respond well to nitrogen and phosphorus fertilizers. 


CAPABILITY UNIT IIIw-1 


This unit consists of drained areas of Parnell silty clay 
loam. This poorly drained and very poorly drained soil has a 
surface layer of silty clay loam and a subsoil of clay. 

Fertility is high. Available water capacity is high. Per- 
meability of the subsoil is slow, and runoff is ponded. Wet- 
ness commonly delays spring planting and tillage, but in- 
stalled drainage allows the use of the areas for annual crops 
in most years. Wetness is the main concern of management. 

This soil is used for corn, small grains, flax, and tame 
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grasses. Late-planted crops such as millet or sudangrass 
are used in wet years. 

Fall plowing reduces the amount of trapped snow and 
allows the soil to dry more rapidly in spring. Maintenance of 
installed drainage helps control wetness. Timely tillage 
helps maintain tilth. 


CAPABILITY UNIT IIIw4 


Hamar fine sandy loam, the only soil in this unit, is poorly 
drained or somewhat poorly drained and is nearly level. It 
has a surface layer of fine sandy loam. The underlying 
material is loamy fine sand. 

Permeability is rapid, and available water capacity is low 
or moderate. Spring planting and tillage commonly are de- 
layed by wetness caused by the high water table. Wetness 
is the main limitation in the use of this soil, but controlling 
soil blowing also is an important management concern. 

This soil is suited to corn, soybeans, small grains, flax, 
and alfalfa. During wet years, late-planted crops such as 
millet and sudangrass are better suited than most others. 

Drainage that controls the level of the water table helps 
to avoid excessive wetness. Stubble mulching or keeping 
crop residue on the soils, wind stripcropping, growing cover 
crops, and using field windbreaks help to control soil blow- 
ing. Growing grasses and legumes in the cropping system 
helps to maintain fertility and content of organic matter. 


CAPABILITY UNIT IIIs-1 


This unit consists mainly of deep, moderately well 
drained to somewhat excessively drained, nearly level soils. 
These soils have a surface layer of fine sandy loam or sandy 
loam and a subsoil of sandy loam, fine sandy loam, loamy 
sand, or loamy fine sand. 

These soils take in water readily, but permeability of the 
underlying material is moderate or slow. Available water 
capacity is low, moderate, or high. These soils blow easily 
and are somewhat droughty during extended dry periods. 
Controlling soil blowing and conserving moisture are the 
main concerns of management, but maintaining fertility and 
content of organic matter also is a concern. Improving 
drainage is a concern of management in small areas of 
poorly drained soils. 

These soils are used for corn, soybeans, small grains, flax, 
and alfalfa. Early-maturing crops are better suited in most 
areas, but late-planted crops such as millet and sudangrass 
are better suited in the more poorly drained areas during 
wet years. 

Stubble mulching or keeping crop residue on the soils, 
wind striperopping, growing cover crops, and using 
minimum tillage and field windbreaks help to control soil 
blowing and conserve moisture. Growing grasses and 
legumes in the cropping system helps to maintain fertility 
and content of organic matter. 


CAPABILITY UNIT IIks-2 


This unit consists of well-drained, gently sloping and 
gently undulating, loamy soils, These soils have a subsoil of 
Joam or gravelly loam. Most are underlain by sand and 

avel at a moderate depth; however, some are underlain 

y athin layer of sand and gravel, which in turn is underlain 
by glacial till. 

These soils are easy to work. Fertility is mainly medium, 
but the soils are somewhat droughty in most places. Runoff 
is medium. Areas where gravel is near the surface are low 
in fertility and are droughty. Conserving moisture, control- 
ling erosion and soil blowing, and maintaining or improving 


fertility and content of organic matter are management 
concerns, 

These soils are used for corn, oats, flax, rye, wheat, 
barley, and alfalfa. Early-maturing crops are better suited 
to these soils than most others. 

Stubble mulching or keeping crop residue on the soils, 
contour farming, stripcropping, and using field windbreaks 
and minimum tillage help to conserve moisture and control 
erosion and soil blowing. Growing grasses and legumes in 
the cropping system helps to maintain or to improve fertil- 
ity and content of organic matter. 


CAPABILITY UNIT IIs-3 


Renshaw loam, 0 to 3 percent slopes, is the only soil in 
this unit. The surface layer and subsoil are loam. Sand and 
gravel are at a depth of 10 to 20 inches. 

This soil is easy to work, but it is low in fertility and is 
droughty. Permeability is moderately rapid in the subsoil 
and is rapid in the underlying sand and gravel. Runoff is 
slow. Conserving moisture, ‘controlling soil blowing, and 
improving fertility and content of organic matter are man- 
agement concerns. 

This soil is used for corn, small grains, flax, and alfalfa. 
Small grains and flax are better suited to it than corn. 

Keeping crop residue on the soils, wind stripcropping, 
and using minimum tillage help to conserve moisture and 
control soil blowing. Growing grasses and legumes in the 
cropping system help to improve fertility and content of 
organic matter. 


CAPABILITY UNIT IIs—4 


Only the mapping unit Divide-Marysland loams is in this 
unit. It consists of nearly level, calcareous, loamy soils. 
These soils are underlain by sand and gravel at a moderate 
depth. They are moderately well drained or somewhat 
poorly drained and poorly drained. 

Available water capacity is low or moderate. Most areas 
are droughty during extended dry periods. The high con- 
tent of lime affects the availability of plant nutrients and 
also causes.the soils to blow easily. Wetness, caused by a 
high water table, delays farming in some years. Conserving 
moisture, controlling soil blowing; maintaining or improv- 
ing fertility, and improving drainage are management con- 
cerns. 

Corn, small grains, flax, and alfalfa are suited to most 
areas of these soils. If adequately drained, the soils in 
wetter areas are suited to corn, barley, and flax. 

Stubble mulching or keeping crop residue on the soils, 
wind striperopping, and using field windbreaks help to con- 
serve moisture and to control soil blowing. Growing grasses 
in the cropping system and using green-manure crops help 
to maintain the content of organic matter and to maintain 
fertility. Crops grown on these soils respond well to nitro- 
gen and phosphorus fertilizers. 


CAPABILITY UNIT IIIs-5 


Ulen sandy loam, the only soil in this unit, is deep, some- 
what poorly drained, nearly level, and caleareous. It has a 
surface layer of sandy loam and: underlying material of 
sandy loam, loamy sand, and sand. 

Fertility is medium or low, and the content of organic 
matter is moderate or moderately low. This soil is droughty 
during extended dry periods, and it blows easily. Control- 
ling soil blowing, conserving moisture, and maintaining or 
improving fertility and content of organic matter are man- 
agement concerns. 
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This soil is used for corn, soybeans, small grains, and 
alfalfa. 

Stubble mulching or keeping crop residue on the soils, 
wind stripcropping, growing cover crops, and using field 
windbreaks and minimum tillage help to control soil blowing 
and conserve moisture. Growing grasses and legumes in the 
cropping system and planting green-manure crops help to 
maintain or to improve fertility and content of organic mat- 
ter. 

CAPABILITY UNIT [Ve-1 


This unit consists of deep, well-drained, undulating and 
rolling soils. These soils have a surface layer of loam and a 
subsoil of clay loam. Some areas are moderately or severly 
eroded. 

Fertility is mainly medium or high but is low in some 
small areas. Available water capacity is high. Runoff is 
medium or rapid. Controlling erosion and maintaining or 
improving content of organic matter and fertility are con- 
cerns of management. 

Cultivated areas are better suited to small grains, flax, 
alfalfa, and tame grasses than to other crops. Row crops are 
not so well suited because of the hazard of erosion. 

Stubble mulching or keeping crop residue on the soils, 
growing close-sown crops and cover crops in the cropping 
system, and using grassed waterways help to control ero- 
sion. Contour stripcropping and terraces also help to control 
erosion, but slopes are too irregular in most areas for these 
management practices. Growing grasses and legumes in the 
cropping system and using green-manure crops and animal 
manure help to improve fertility and content of organic 
matter in eroded areas. 


CAPABILITY UNIT IVe-5 


Hattie clay loam, 9 to 15 percent slopes, is the only soil in 
this unit. It is deep, well-drained, and rolling. It has a 
surface layer of clay loam and a subsoil of clay. 

Fertility is medium. Available water capacity is moder- 
ate, but this soil takes in water slowly and releases moisture 
to plants slowly. This soil is difficult to work, and good tilth 
is difficult to maintain in cultivated areas. Runoff is 
medium. Controlling erosion, maintaining tilth, improving 
water intake, and controlling soil blowing are management 
concerns. 

This soil is suited to small grains, flax, alfalfa, and tame 
grasses. Row crops are not so well suited because of the 
hazard of erosion. 

Stubble mulching or keeping crop residue on the soils; 
growing grasses, legumes, and close-sown crops in the 
cropping system; and using grassed waterways help to 
achieve the objectives of management. Slopes commonly 
are too irregular for terraces and contour farming. If the 
soil is plowed in the fall, leeving the surface layer rough 
helps to reduce the hazard of soil blowing. 


CAPABILITY UNIT FVw-2 


This unit consists of deep, poorly drained, nearly level 
soils. These soils have a surface layer of loam, silt loam, or 
silty clay loam and a subsoil or underlying material of silty 
clay loam or clay. 

Fertility is medium or high. Available water capacity is 
high. Permeability ranges from moderately rapid in some 
areas to very slow in other areas. Runoff is slow or very 
slow, or the surface is ponded. The soils are subject to 
flooding in spring and have a high water table. Drainage has 
not been installed, and it is not practical to install it n many 


areas. Wetness limits crop growth and the choice of crops. 

Cultivated areas are used for small grains, flax, and tame 
grasses. Late-planted crops such as millet, flax, and sudan- 
grass are better suited than small grain during wet years. 

Practices that help to reduce runoff from adjacent soils 
also help to improve drainage. Keeping crop residue on the 
soils, growing green-manure crops, and using timely tillage 
help to maintain fertility and tilth. 


CAPABILITY UNIT !¥s-1 


This unit consists of deep, moderately well drained and 
well drained, nearly level to gently undulating soils. These 
soils have a surface layer of loamy fine sand and underlying 
material of loamy fine sand and fine sand. 

Fertility is medium or low. Available water capacity is 
low or moderate, and permeability is moderately rapid or 
rapid. Runoff is slow. These soils blow easily and are 
droughty during dry periods. Controlling soil blowing, con- 
serving moisture, and maintaining fertility and content of 
organic matter are management concerns. Areas of more 
poorly drained soils require improved drainage. 

These soils are used for corn, oats, soybeans, rye, flax, 
alfalfa, and tame grasses. Trees grow well in these soils. 

Stubble mulching or keeping crop residue on the soils, 
wind stripcropping, growing cover crops, and using 
minimum tillage and field windbreaks help to control soil 
blowing and conserve moisture. Growing grasses and 
legumes in the cropping system, using animal manures, and 
growing green-manure crops help to maintain fertility and 
content of organic matter. 

CAPABILITY UNIT IVs-2 


This unit consists of somewhat excessively drained, 
gently sloping to undulating soils. These soils have a surface 
layer and subsoil of loam. They are shallow or very shallow 
over sand and gravel. 

These soils are easy to work, but they are droughty and 
fertility is low. Runoff is medium, and the soils are subject 
to erosion and soil blowing. Conserving moisture, control- 
ling erosion and soil blowing, and maintaining fertility and 
content of organic matter are management concerns. Areas 
of soils that are very shallow to sand and gravel are too 
droughty to be cultivated. 

Cultivated areas are best suited to small grains, flax, 
alfalfa, and tame grasses. Corn is poorly suited to these 
areas, however, and it is better that the very shallow soil 
remain in, or be seeded to, native grasses. 

Stubble mulching or keeping crop residue on the soils, 
contour farming, stripcropping, growing cover crops, and 
using grassed waterways help to conserve moisture and to 
control erosion and soil blowing. Growing grasses and 
legumes in the cropping system and using green-manure 
crops help to maintain or improve fertility and content of 
organic matter. 


CAPABILITY UNIT Vw-1 


This unit consists of moderately deep, poorly drained and 
very poorly drained, nearly level soils. These soils have a 
surface layer of silt loam or mucky silt loam and underlying 
material of silt loam, loam, or sand and gravel. 

Permeability is moderate or moderately rapid in the 
upper part of these soils, but it is rapid to moderately slow 
in the lower part. Runoff is slow, very slow, or ponded, and 
these soils are subject to flooding. The water table is at or 
near the surface during the growing season. These soils are 
too wet to be cultivated. 
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Most areas remain in native vegetation and are used for 
grazing, for growing hay, and as wildlife habitat. Tame 
grasses have been seeded or inter-seeded in some areas. 

Drainage generally is not feasible, but drainage can be 
ered by practices that reduce runoff from adjacent 
soils. 


CAPABILITY UNIT Vw-2 


This unit consists of deep, poorly drained or very poorly 
drained soils. These soils have a surface layer of silt loam or 
silty clay loam and a subsoil or underlying material of silty 
clay loam or clay. Salts are in some areas. 

Runoff is very slow or ponded, and permeability is mod- 
erately slow or slow. The water table is at or near the 
surface during much of the growing season. Drainage has 
nt been installed and is not feasible in most areas of these 
soils. 

These soils are too wet to be cultivated or seeded to tame 
grasses. They remain in native vegetation used for hay, for 
grazing, and for wildlife habitat, and they are better suited to 
these uses than to others. More than 50 percent of the 
vegetation is suited to grazing. 

Proper range use helps to maintain a desirable vegetative 
cover. 


CAPABILITY UNIT Vie-1 


This unit consists of deep, well-drained, hilly soils and 
rolling, eroded soils. These soils have a surface layer of loam 
and a subsoil or underlying material of clay loam. 

Available water capacity is high. Fertility is medium or 
high. The hilly soils are too steep and erodible to be culti- 
vated, and the rolling soils are too eroded to remain culti- 
vated. Controlling erosion is the main management con- 
cern. Improving fertility and content of organic matter is a 
management concern in cultivated areas of eroded soils. 

Most of the hilly soils are in native grass and are used for 
grazing and for growing hay. The rolling, eroded soils are 
used for small grains, flax, and alfalfa. 

Range and pasture practices that maintain a good vegeta- 
tive cover help to control erosion. Keeping crop residue on 
the soils, growing close-sown crops and cover crops in the 
cropping system, and using grassed waterways help to con- 
trol erosion in cultivated areas until the areas are seeded to 
permanent grasses. 


CAPABILITY UNIT Vie-3 


This unit consists of shallow and deep, well-drained, 
strongly sloping to steep soils. These soils have a surface 
layer of loam, silt loam, or clay loam and are calcareous at or 
near the surface. 

Permeability ranges from moderate to slow. Fertility is 
low or medium. Runoff is medium or rapid. These soils are 
too erodible to be cultivated. 

Most areas remain in native grass and are used for graz- 
ing or for growing hay. A good cover of vegetation on these 
soils helps to control erosion. 


CAPABILITY UNIT Vie-6 


Only the mapping unit Renshaw-Sioux loams, 9 to 20 
percent slopes, is in this unit. It has a surface layer and 
subsoil of loam and is shallow to sand and gravel. In some 
areas sand and gravel are at very shallow depths. 

These soils are droughty. Fertility is low. Runoff is 
medium, and in areas where vegetative cover is lacking, the 
soils are subject to erosion and soil blowing. 


These soils are not suited to cultivated crops. It is better 
to let them remain in native grasses than to use them for 
other purposes. Maintaining a good cover of grasses helps 
to control erosion and soil blowing. 


CAPABILITY UNIT VIw-2 


This unit consists of poorly drained, mixed soils and soil 
materials on bottom lands along streams and on flats adja- 
cent to lakes. 

These soils are subject to flooding, and the water table 
commonly fluctuates. They are too wet to be cultivated. 
Some areas are cut into small tracts by meandering chan- 
nels. These tracts are so small that it is impractical to 
cultivate them. Shore areas that lack vegetation and gently 
undulating beach ridges are present in some areas. 

It is better to keep these soils in their native vegetation 
and use them for grazing or wildlife habitat than to use 
them for most other purposes. 

In some areas channel improvement and _grade- 
stabilization structures help to control streambank erosion. 


CAPABILITY UNIT VIs-1 


Maddock loamy fine sand, 6 to 25 percent slopes, is the 
only soil in this unit. This well-drained, undulating to hilly 
soil has a surface layer of loamy fine sand and underlying 
material of fine sand. 

This soil is droughty, and the material blows easily. Fer- 
tility is medium or low, and content of organic matter is 
moderately low. Conserving moisture, controlling soil blow- 
ing, and improving fertility and content of organic matter 
are management concerns. 

Most areas-remain in native grass and are used for graz- 
nee for growing hay. A few areas are cultivated. 

roper range and pasture use help to conserve moisture 
and control soil blowing. Keeping crop residue on the soils, 
growing cover crops, and wind stripcropping help to control 
erosion in cultivated areas until it is practical to seed them 
to grass. 


CAPABILITY UNIT VIle-1 


This unit consists of deep, well-drained, hilly to steep 
soils. These soils have a surface layer of loam and a subsoil 
and underlying material of clay loam or loam. 

Available water capacity is high or moderate, but runoff 
is rapid and these soils erode easily. Also, fertility is mainly 
low or medium, and the content of organic matter is mainly 
moderately low or low. 

These soils are too steep and erodible to be cultivated. 
Most areas are in native vegetation and are used for grazing 
or for wildlife habitat. Some areas are in native trees and 
are well suited to wildlife and recreation uses. 

Using range and pasture properly and maintaining a good 
cover of vegetation in other areas help to control erosion. 


CAPABILITY UNIT VIIs~1 


This unit consists of nearly level to steep stony soils. 
These soils have a surface layer of loam or stony loam. 
Mapped areas contain stony areas that are as large as 15 
acres. Soils in some areas are shallow and very shallow to 
sand and gravel. 

All these soils are too stony to be cultivated and are too 
stony for harvesting hay. Clearing out the stones is not 
practical in most areas. 

All these areas are in native grass and are used for 
grazing. Proper range use helps to control erosion and con- 
serve moisture. 
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CAPABILITY UNIT VIIIw-1 


This unit consists only of Marsh. The water table is at or 
near the surface, and areas are covered with water much of 
the time. 

These areas are too wet for pasture plants. The dominant 
vegetation is cattails, rushes, and sedges. They are better 
suited to wildlife habitat than to other uses. 


Estimated yields 


Table 2 lists the predicted yields for the Ss crops 
grown in the county for each soil that is suitable for crops. 
The yields shown are for dry-farmed soils under two levels 
of management. They are based on information from farm- 
ers and on observations made by farming specialists in state 
and Federal agencies. 

The estimated yields in column A are those that can be 
expected under management that was commonly practiced 
in 1967. Under that kind of management, the cropping 
system consisted of 27 percent row crops, 52 percent small 
grains, and 21 percent tame grasses and legumes. The 
grasses and legumes were grown in a long-period cropping 
system and generally remained in a field until the stand 
failed or became unproductive. Grain stubble was plowed 
under or incorporated into the surface layer, but green- 
manure crops were seldom grown. Commercial fertilizer 
was used for most crops but was not applied in kinds and 
sufficient amounts as determined by soil tests and field 
trials. Barnyard manure was applied where available in 
areas that were conveniently located. Practices that con- 
serve soil and water commonly were not used. 

Yields in column B are those that can be expected under a 
high level of management. At this level appropriate prac- 
tices to conserve soil and water are applied. The cropping 
system is designed to maintain fertility and tilth. Seeds 
used in the system are clean and of high quality. They are 
treated seeds that are resistant to disease and are adapted 
to the soils and to the environment. All crop residue is 
returned to the soil and is incorporated in the surface layer. 
Green-manure crops are grown, and animal manure is 
applied to improve fertility and increase the content of 
organic matter. Laboratory tests and field trials are used as 
a basis for selecting kinds and amounts of chemical fertiliz- 
ers. Weeds are controlled. Wet areas are adequately 
drained for the kinds of crops grown. 


Use of the Soils for Pasture * 


Tame pastures are an important alternative in the inten- 
sively farmed parts of Roberts County. They also supple- 
ment the grazing provided by native pastures in other parts 
of the county. Many of these pastures have been closely 
grazed and have poor stands of grass. 

Properly managed tame pastures provide more forage for 
grazing than do overgrazed pastures. Also, they help to 
control erosion and soil blowing. Proper management in- 
cludes controlled and deferred grazing. Other practices that 
help realize the production potential of a tame pasture are 
using fertilizers in recommended kinds and amounts, con- 
trolling weeds, rotating grazing, and clipping to encourage 
uniform grazing. Interseeding or reseeding adapted grasses 
increases production of pastures that have a poor stand of 
grass. The use of sudan hybrids for temporary pasture 
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permits permanent pastures to regain their vigor while 
being rested. 

In the following paragraphs the pasture groups of 
Roberts County are described, and the species of grasses 
and legumes are listed. Only those soils suitable for tame 
pasture are placed in pasture groups. The names of the 
series represented are mentioned, but this does not mean 
that all the soils in a given series are in that group. To find 
the pasture group of a given soil, refer to that soil in the 
“Guide to Mapping Units” at the back of this survey. 


PASTURE GROUP A 


In this group are moderately well drained to poorly 
drained, loamy and clayey soils of the Divide, Doran, Dov- 
ray, and Hamar series and drained areas of poorly drained, 
silty and loamy soils of the Borup, Lamoure, Ludden, Par- 
nell, Tonka, and Vallers series. The moisture condition in 
these soils is above average because of permanent water 
tables, flooding from streams, or runoff from adjacent soils. 
Drainage is adequate or has been improved. Moisture 
supplies are sufficient to produce two to three times the 
amount of forage produced on well-drained soils. 

Suitable grasses and legumes are alfalfa, big bluestem, 
creeping foxtail, indiangrass, intermediate wheatgrass, 
reed canarygrass, smooth bromegrass, and switchgrass. 


PASTURE GROUP B 


In this group are poorly drained and very poorly drained, 
silty and loamy soils of the Colvin and Marysland series and 
undrained areas of poorly drained, silty and loamy soils of 
the Borup, Lamoure, Ludden, Parnell, Tonka,-and Vallers 
series. Drained areas of these soils are in Pasture Group A. 
The water table is high, and some of these soils are flooded. 
Water is ponded long enough to limit the kinds of adapted 
grasses. 

Suitable pasture species are creeping foxtail, reed 
canarygrass, and western wheatgrass. 


PASTURE GROUP C 


The Cavour soil in the Peever-Cavour complex, 0 to 3 
percent slopes, is the only soil in this group. It has a surface 
layer of loam and a claypan subsoil. The dense, clayey 
subsoil takes in water very slowly and releases moisture 
slowly to plants. 

Suitable grasses and legumes are alfalfa, crested wheat- 
grass, green needlegrass, intermediate wheatgrass, pubes- 
cent wheatgrass, smooth bromegrass, and western wheat- 


grass. 


PASTURE GROUP D 


In this group are somewhat excessively drained and 
well-drained, nearly level to hilly, loamy soils of the 
Fordville and Renshaw series. Fordville soils are moder- 
ately deep and Renshaw soils are shallow to sand and 
gravel. Available water capacity is low or moderate. These 
soils are droughty. 

Suitable grasses and legumes are crested wheatgrass and 
pubescent wheatgrass. Alfalfa, intermediate wheatgrass, 
and smooth bromegrass also are suited to Fordville soils. 


PASTURE GROUP E 


In this group are well-drained, nearly level to steep, 
loamy soils of the Hattie and Peever series. These soils have 
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a clayey subsoil that takes in water slowly and releases 
moisture slowly to plants. 

Suitable grasses and legumes are alfalfa, big bluestem, 
green needlegrass, indiangrass, intermediate wheatgrass, 
smooth bromegrass, and switchgrass. 


PASTURE GROUP F 


In this group are well-drained, nearly level to hilly, silty 
and loamy soils of the Eckman, Forman, Heimdal, Poinsett, 
Rentill, and Vienna series. Fertility is medium or high. 
Available water capacity is high or moderate. These soils 
have few or no limitations for pasture plants. 

Suitable grasses and legumes are alfalfa, big bluestem, 
green needlegrass, indiangrass, intermediate wheatgrass, 
smooth bromegrass, and switchgrass. 


PASTURE GROUP G 


In this group are well-drained, gently undulating to hilly 
and moderately steep, loamy and silty soils of the Buse, 
Kloten, Sisseton, and Zell series. Fertility is low or 
medium. All soils but the Kloten soil are caleareous. Runoff 
is rapid, and these soils erode easily. 

Suitable grasses and legumes are alfalfa, crested wheat- 
grass, intermediate wheatgrass, pubescent wheatgrass, 
and smooth bromegrass. 


PASTURE GROUP H 


In this group are somewhat poorly drained to somewhat 
excessively drained, nearly level to hilly, loamy and sandy 
soils of the Dickey, Embden, Hecla, Maddock, Sverdrup, 
Towner, and Ulen series. These soils trap most of the water 
that falls on them, but available water capacity is low or 
moderate in all but the Dickey and Towner soils. These soils 
blow easily if they lack a grass cover. 

Suitable grasses and legumes are alfalfa, big bluestem, 
indiangrass, intermediate wheatgrass, smooth bromegrass, 
and switchgrass. 


PASTURE GROUP I 


In this group are well-drained, nearly level and gently 
sloping, clayey soils of the Sinai series. Fertility is high, but 
these soils take in water slowly. They are hard when dry, 
and they swell when wet. 

Suitable grasses and legumes are alfalfa, green needle- 
grass, intermediate wheatgrass, and smooth bromegrass. 


PASTURE GROUP J 


Playmoor silty clay loam is the only soil in this group. 
This poorly drained soil has a high water table and accumu- 
lations of salt in the upper part of the soil. 

Only tall wheatgrass and western wheatgrass are suita- 
ble because they are tolerant of salt and wetness. 


PASTURE GROUP K 


In this group are moderately well drained to poorly 
drained, loamy and silty soils of the Aastad, Antler, Bear- 
den, Gardena, Glyndon, Hamerly, LaDelle, Svea, and 
Waubay series. Fertility is high or medium. Available 
water capacity is high in most of these soils. They receive 
runoff from adjacent soils. Some of the soils have a seasonal 
water table. 

Suitable grasses and legumes are alfalfa, big bluestem, 
creeping foxtail, indiangrass, intermediate wheatgrass, 
reed canarygrass, smooth bromegrass, and switchgrass. 


Use of the Soils for Range ® 


Prior to settlement most of Roberts County was covered 
with prairie vegetation. Except for some bur oak groves in 
the western part of the county and scattered trees along 
streams and around lakes, the vegetation was dominantly 
grass. 

As the county was settled, much of this grassland was 
broken and farmed. Generally the soils that had the least 
hazard of erosion were selected for cultivation. Because of 
this, the soils that remain in native vegetation are, for the 
most part, steep, shallow, stony, wet, or for other reasons 
not well suited to cultivation. 

Approximately 139,000 acres, or 20 percent of the land 
area in Roberts County, remains in native grass. Much of 
this is in the Sisseton Hills in the western part of the 
county. The steep slopes and stoniness of the Buse and 
Forman soils in this area cause them to be poorly suited to 
cultivation. 

Much of the rangeland in Roberts County has been heav- 
ily grazed for a long time. This long period of heavy use has 
brought about changes in the plant cover making appraisal 
of the productive potential of the land difficult unless the 
range site and range condition techniques are used. 


Range sites and condition classes 


A range site is a distinctive kind of rangeland that differs 
from other kinds of rangeland in its potential to produce 
native plants. It is the product of all environmental factors 
responsible for its development. In the absence of abnormal 
disturbance and physical site deterioration it supports a 
plant community that differs from that of other range sites 
in kind and proportion of range plants, or in total annual 
yield. Boundaries of range sites can be determined directly 
from the soil maps in this survey. 

Range condition is the present state of vegetation in 
relation to the climax plant community for that site (2). The 
terms “climax” and “natural potential” are considered to be 
synonymous. 

Range condition classes are an expression of the degree 
to which the present composition, expressed in percent- 
ages, has departed from that of the climax plant community 
of a range site. 

Four range condition classes are recognized: excellent, 
good, fair, and poor. A range is in excellent condition if 76 to 
100 percent of the vegetation is that of the climax vegeta- 
tion for that site. It is in good condition if the percentage is 
51 through 75; in fair condition if the percentage is 26 
through 50; and in poor condition if the percentage is 25 or 
less. 

The determination of range condition provides a basis for 
predicting the nature and direction of plant community 
changes that can be expected from management and treat- 
ment measures. 

The range condition of a range site is determined by 
comparing present vegetation with the climax plant com- 
munity as indicated by the range condition guide for the 
site. To facilitate this process, pula aaa of the plant 
community are grouped according to their response to graz- 
ing use on specific range sites. These groups, or categories, 
are increaser, decreaser, and invader plants. 

Decreaser plants are species in the climax plant commun- 


ity that decrease in relative abundance when such a com- 
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TABLE 2.—Estimated average yields 


[Yields in columns A can be expected under average management; those in columns B can be expected under a pes level of management. 
complexes are given a yield on 


Corn Soybeans 
A B A B 

Aastad loam, 2.2.44 e owe te Seeese bees eco eee ces aes 
Antler-Colvin silt loams __ 34 50 10 17 42 
Antler-Tonka silt loams ~-----_------------------------------ 34 50 12 19 40 
Antler and Hamerly soils, 0 to 2 percent slopes: 

Antlersoil..2 525-22 -tee ence sce neceneneeetesceu cess 34 55 lt 16 42 

Hamerly soil sc2eso0-20 ew eee eee seen Sees ees 36 56 11 16 44 
Bearden silty clay loam -_-.-----2--------------------------- 38 56 10 16 44 
Borup silt: loam ..------~-------.+--=---~-3252-+52+5++-4+5- 30 42 8 14 35 
Dickey fine sandy loam, 0 to 2 percent slopes ___..------------- 28 40 9 14 28 
Dickey fine sandy loam, 2 to 6 percent slopes -...---.---------- 26 36 8 12 26 
Divide-Marysland loams -__.--------------------------------- 18 30 6 10 25 
Doran loam 2.2222 2e2sanecseese2 soe a 40 65 16 25 42 
Dovray (lay 242065526 seco u cee tee coe a estes stees= 35 55 12 17 40 
Eckman loam, 0 to 2 percent slopes ------.-------~------- 38 58 13 19 44 
Eckman loam, 2 to 6 percent slopes -.._---_--_-.----------- 37 57 11 18 42 
Eckman-Zell complex, 6 to 9 percent slopes ----...-------- 27 41 8 12 82 
Embden-Hamar fine sandy loams_- -- 35 54 ll 17 34 
Fordville loam, 0 to 3 percent slopes___.------ 32 42 12 16 34 
Fordville-Renshaw loams, 3 to 6 percent slopes 25 36 8 12 27 
Forman-Aastad loams, 0 to 2 percent slopes __- 42 64 13 20 46 
Forman-Aastad loams, 2 to 6 percent slopes __- 40 60 12 18 43 
Forman-Aastad loams, 6 to 9 percent slopes ___ 34 D2 = | bocecee ete 86 Beds ceecdes 36 
Forman-Aastad loams, 9 to 15 percent slopes ----_-..-~------- 25 4400 | itttewee eS 6 “See ecoceee 27 
Forman-Buse loams, 6 to 9 percent slopes, eroded -------.---- 25 38 6 10 29 
Forman-Buse loams, 9 to 15 percent slopes, eroded _._..----__- 18 28 eee, ~ eee oes 22 
Gardena silt loam __.-..------.--------------------~--.~----- 42 62 17 22 48 
Glyndon silt loam, 0 to 3 percent slopes ...-------------------- 40 59 14 18 44 
Hamar fine sandy loam _-_--_.------------------------.------ 29 48 10 15 28 
Hamerly-Tonka complex, 0 to 3 percent slopes__--_..---------- 37 55 12 17 42 
Hamerly-Vallers loams, 0 to 2 percent slopes -.~--------------- 37 54 9 14 41 
Hamerly-Vallers loams, 2 to 4 percent slopes _____------------- 35 52 9 14 40 
Hattie clay loam, 9 to 15 percent slopes .------------------ de geceecesics. Ateesenssus | seeeceeseed 9 eeeeeceeece 30 
Hecla-Hamar loamy fine sands, 0 to 3 percent slopes ------- 32 48 9 13 29 
Heimdal-Sisseton loams, 2 to 6 percent slopes ._____--_-__-- 38 54 ll 18 41 
Heimdal-Sisseton loams, 6 to 9 percent slopes ----------. 27 39 q 11 33 
Heimdal-Svea loams, 0 to 2 percent slopes _..----------- 44 65 14 22 46 
Heimdal-Svea loams, 2 to 6 percent slopes --_---_--------- 42 60 13 20 45 
LaDelle silt loam -.-_.----------+..--------------------- 53 ue 17 25 48 
Lamoure silty clay loam _____------------~--------------- 39 58 15 23 44 
Ludden lay- 25.2 s-s2ss2se02eedestossa-ceeee secs nese 24 86: Beseeececee,. Sx decee nee 26 
Maddock loamy fine sand, 0 to 6 percent slopes ------------ 23 36 5 7 22 
Parnell silty clay loam_------__---------------~----------- 37 55 12 17 43 
Peever clay loam, 0 to 2 percent slopes ---_----.---------- 40 55 12 18 42 
Peever clay loam, 2 to 6 percent slopes ___- 38 52 ll 16 38 
Peever clay loam, 6 to 9 percent slopes ....--- 33 45 8 12 31 
Peever-Cavour complex, 0 to 3 percent slopes _-..--------- 32 44 10 16 36 
Peever-Tonka complex _.-.-----------------------~------- sl 37 52 12 19 40 
Playmoor silty clay loam -_----------- 24 30: || Seseateusese, ceed ewesees 30 
Poinsett silt loam, 0 to 2 percent slopes -_ 44 65 14 24 46 
Poinsett silt loam, 2 to 6 percent slopes __ 42 62 13 22 45 
Renshaw loam, 0 to 3 percent slopes_._-_ 16 28 6 9 18 
Renshaw loam, 3 to 9 percent slopes._-----_ 12 20 4 ‘i 16 
Renshaw-Sioux loams, 3 to 9 percent slopes _. 10 16° ss | eeeeteeeee ~~ cewek 13 
Rentill loam, 0 to 2 percent slopes_____.---- 36 45 8 12 38 
Rentill loam, 2 to 6 percent slopes____- 30 42 7 11 35 
Sinai silty clay, 0 to 2 percent slopes -- 40 55 14 19 45 
Sinai silty clay, 2 to 6 percent slopes _- 38 52 13 18 43 
Svea loam, 5 to 9 percent slopes .---------- 42 60 4 22 46 
Sverdrup sandy loam, 0 to 3 percent slopes _ 26 42 7 10 26 
Sverdrup sandy loam, 3 to 9 percent slopes - 5 8 24 
Tonka silt loam... naannnesconsecce 13 20 38 
Towner fine sandy loam 11 17 36 
Ulen sandy loam_-----._--.--------------- 13 17 40 
Vallers-Hamerly loams, 0 to 2 percent slopes 8 12 37 


Vienna silt loam, 0 to 2 percent slopes -.---_ 14 22 46 
Vienna silt loam, 2 to 6 percent slopes ___ 
Vienna silt loam, 6 to 9 percent slopes .-- 
Waubay silty clay loam_--_-----_----------------------------- 
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per acre of principal crops grown 


Absence of a yield figure indicates that the soil is not suited to the crop specified, or that the crop is not commonly grown on the soil. Soil 
the composition of soils in the complex] 


Oats—Cont. Spring wheat Alfalfa 
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soseessssee 8 11 
14 18 28 1. 2. 
12 16 26 1, 1 
20 20 27 2. 3 
18 18 25 2. 2. 
19 20 32 2. 3. 
12 15 24 1. 1. 
10 13 20 1. 1, 
15 14 24 2. 2. 
17 20 32 ak 2 
12 18 28 1. 2 
12 18 22 1: 2. 
18 22 34 2. 2. 
17 20 32 2. 2. 
15 16 24 1. 2. 
22 24 36 2. 3. 
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munity is subject to continued excessive grazing use. In- 
creaser plants are species in the climax plant community 
that increase in relative abundance when the range site is 
subject to continued excessive grazing use. Invader plants 
are not members of the climax plant community for the 
site. They invade the community as a result of various kinds 
of disturbances. 


Descriptions of range sites 


The range sites of Roberts County are described in the 
following paragraphs. The descriptions give the important 
characteristics and properties of the soils in each site, the 
principal plants in the plant community, and estimates of 
forage yield. The yield estimates are for sites in excellent 
condition and are for the entire annual growth. Of this total 
annual yield, 70 to 90 percent are of grass species that 
provide the major source of forage for cattle. 

The name of the soil series represented are given in each 
site, but this does not mean that all the soils in a given 
series are in that site. To find the range site in which a soil is 
placed and the page on which it is described, refer to that 
soil in the section “Descriptions of the Soils” or in the 
“Guide to Mapping Units” at the back of this survey. 


WETLAND RANGE SITE 


This site consists of poorly drained and very poorly 
drained soils of the Colvin, Marysland, Parnell, Rauville, 
and Tonka series. These soils have a water table at a shal- 
low depth for much of the growing season. Wetness and 
poor aeration limit the growth of grass. The soils are too 
wet and too poorly aerated to permit the growth of blue- 
stem, but this site has potential for producing luxuriant 
stands of water-tolerant grasses. 

Prairie cordgrass, reedgrass, reed canarygrass, and 
rivergrass are the main species. In places sedges make up 
about 25 percent of the existing vegetation. Shrubs and 
trees such as indigobush amorpha and willows are in some 
areas. 

Under continued overuse the stand of climax grasses 
loses vigor and thins out, and sedges, rushes, Kentucky 
bluegrass, and inland saltgrass increase in abundance. Be- 
cause these species are either shorter or less palatable than 
the climax species, production of the site declines. 

Mechanical treatment to improve this site is not feasible. 
Range seeding is very difficult because of wetness. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 7,000 pounds per acre in 
favorable years to 6,000 pounds per acre in unfavorable 
years. 


SUBIRRIGATED RANGE SITE 


This site consists of poorly drained and somewhat poorly 
drained soils of the Borup, Hamar, Lamoure, Marysland, 
Playmoor, and Vallers series. Also in this site is the land 
type Sandy lake beaches. The soils in this site have a water 
table at a depth of less than 5 feet for much of the growing 
season. They are not too wet and are aerated enough to 
permit the growth of big bluestem. This site has potential 
for producing luxuriant stands of tall prairie grasses. 

Big bluestem is the dominant grass on this site and makes 
up 75 to 90 percent of the existing vegetation in some areas. 
Other tall grasses in lesser amounts are switchgrass, in- 
diangrass, Canada wildrye, and prairie cordgrass. Western 
wheatgrass and inland saltgrass are increasers that are 
present in small amounts. Also present are Kentucky 


bluegrass, sedges, and forbs. Indigobush amorpha is a con- 
spicuous shrub in places. 

Under continued overuse the stand of climax grasses 
loses vigor and thins out, and western wheatgrass, inland 
saltgrass, and Kentucky bluegrass increase in abundance. If 
overuse continues, Kentucky bluegrass or inland saltgrass 
and an overstory of unpalatable weeds become dominant. 

Mechanical treatment, such as contour furrowing and 
pitting, is not feasible on this site. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 6,400 pounds per acre in 
favorable years to 5,000 pounds per acre in unfavorable 
years. 


OVERFLOW RANGE SITE 


This site consists of deep, moderately well drained to 
poorly drained soils of the Aastad, LaDelle, Ludden, and 
Svea series. Also in this site is Loamy Fluvaquents. The 
soils in this site regularly receive additional moisture be- 
cause they are flooded by stream overflow or because they 
receive runoff from adjacent, sloping soils. Because this site 
receives additional moisture, it has potential of producing 
dense stands of tall grasses. 

Big bluestem is the dominant grass in the climax plant 
cover and in places makes up 65 to 85 percent of the existing 
vegetation. In a few places green needlegrass and por- 
cupinegrass are abundant, but they do not dominate the 
site. Indiangrass, switchgrass, Canada wildrye, and little 
bluestem are other decreasers. The principal increasers are 
western wheatgrass and side-oats grama. Also present in 
the understory are Kentucky bluegrass, sedges, and forbs. 
Scattered leadplant amorpha is conspicuous in some areas. 

Under continued overuse the stand of climax grasses 
loses vigor and thins out, and western wheatgrass and 
Kentucky bluegrass increase in abundance. If overuse con- 
tinues, Kentucky bluegrass becomes dominant. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 5,200 pounds per acre in 
favorable years to 4,000 pounds per acre in unfavorable 
years. 


SANDS RANGE SITE 


This site consists of deep, moderately well drained and 
well drained, sandy soils of the Hecla and Maddock series. 
The upper part of these soils is loamy fine sand, and the 
underlying material is fine sand. These soils readily absorb 
all precipitation that falls on the site. 

The climax plant cover is mainly a mixture of tall, warm- 
season grasses. Sand bluestem, big bluestem, and little 
bluestem collectively dominate the site in some areas, but a 
single species seldom does. Other warm-season decreasers 
are indiangrass and switchgrass. Canada wildrye and 
prairie junegrass are cool-season decreasers that are pres- 
ent in small amounts. Prairie sandreed is the principal in- 
creaser. Forbs and woody plants are significant in some 
areas. 

Under continued overuse bluestems decrease and are 
replaced by prairie sandreed. If prairie sandreed is over- 
grazed, bare areas become common, and soil blowing is a 
serious concern. 

Mechanical treatment, such as contour furrowing and 
pitting, is not feasible on this site. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 4,000 pounds per acre in 
favorable years to 2,800 pounds per acre in unfavorable 
years. 
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SANDY RANGE SITE 


This site consists of somewhat excessively drained to 
somewhat poorly drained soils of the Dickey, Embden, 
Sverdrup, Towner, and Ulen series. The surface layer of 
these soils is fine sandy loam or sandy loam, and the subsoil 
and underlying material range from loam to sand. Permea- 
a is moderately rapid or rapid in the upper part of these 
soils. 

The climax plant cover is mainly a mixture of mid and tall 
warm-season grasses. Little bluestem, sand bluestem, and 
big bluestem are the main species. Canada wildrye and 
prairie junegrass are cool-season decreasers that are pres- 
ent in small amounts. Prairie sandreed is the principal in- 
creaser, and needleandthread and western wheatgrass are 
cool-season increasers. Small amounts of blue grama, side- 
oats grama, and forbs are also present. 

Under continued overuse bluestems decrease and are 
replaced by prairie sandreed, needleandthread, western 
wheatgrass, and side-oats grama. If overuse continues, 
Kentucky bluegrass and blue grama become dominant. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 3,800 pounds per acre in 
favorable years to 2,600 pounds per acre in unfavorable 
years. 


SILTY RANGE SITE 


This site consists of loamy and silty soils of the Aastad, 
Antler, Barnes, Bearden, Divide, Eckman, Fordville, For- 
man, Gardena, Glyndon, Hamerly, Heimdal, Poinsett, Ren- 
till, Svea, Vienna, and Waubay series. Fertility is medium 
or high. Available water capacity is mainly moderate or 
high, but it is low or moderate in the Divide and Fordville 
soils. Permeability of the subsoil ranges from moderately 
slow to moderately rapid. 

The climax plant cover is a mixture of tall and mid 
grasses. This mixture is characteristic of areas that are in 
transition from true prairie to mixed prairie. Big bluestem 
and little bluestem are important warm-season decreasers. 
Green needlegrass and western wheatgrass are important 
but do not dominate the site. Significant amounts of blue 
grama and side-oats grama are present. Forbs and such 
woody plants as leadplant amorpha generally are not abun- 
dant but are an important part of climax vegetation. 

Under continued overuse bluestems decrease and are 
replaced by western wheatgrass and needleandthread. If 
overuse continues, blue grama replaces western wheat- 
grass. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 4,000 pounds per acre in 
favorable years to 2,800 pounds per acre in unfavorable 
years. 

CLAYEY RANGE SITE 


This site consists of deep, loamy and clayey soils of the 
Doran, Dovray, Hattie, Peever, and Sinai series. These 
soils have a subsoil of clay, silty clay, or heavy clay loam. 
Permeability is slow or very slow. The clayey subsoil re- 
leases moisture slowly to plants and is somewhat restrictive 
to the development of plant roots. 

The climax plant cover is a mixture of tall, mid, and short 
grasses. Western wheatgrass and green needlegrass are 
the dominant grasses. Big bluestem and little bluestem are 
warm-season decreasers that are present in lesser amounts. 
An understory of short grasses also is present in the climax 
plant cover. Forbs and woody plants are of little impor- 
tance. 


If the site is overused continuously, green needlegrass 
and bluestems are replaced by western wheatgrass. If 
overuse continues, short grasses replace western wheat- 
grass. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 4,000 pounds per acre in 
favorable years to 2,800 pounds per acre in unfavorable 
years. 


THIN UPLAND RANGE SITE 


This site consists of well-drained, loamy and silty soils of 
the Buse, Kloten, Sisseton, and Zell series. Buse, Sisseton, 
and Zell soils are calcareous at or near the surface. The 
Kloten soil is shallow over bedded shale. Available water 
capacity is high or moderate in Buse, Sisseton, and Zell 
soils. Fertility is low or medium. 

Little bluestem is the most important plant in the climax 
plant cover. Other important decreasers are big bluestem 
and green needlegrass. Side-oats grama, western wheat- 
grass, needleandthread, and blue grama are important in- 
creasers. Forbs and such shrubs as leadplant amorpha, are 
important in places. 

If the site is overused continuously, the bluestem species 
and green needlegrass are replaced by needleandthread and 
side-oats grama. If overuse continues, blue grama becomes 
dominant. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 3,600 pounds per acre in 
favorable years to 2,600 pounds per acre in unfavorable 
years. 


CLAYPAN RANGE SITE 


This site consists of moderately well drained, claypan 
soils of the Cavour series. The surface layer is loam and the 
subsoil is clay. Salts are common in the lower part of the 
subsoil. Available water capacity is moderate or high, but 
the claypan subsoil takes in water very slowly and releases 
it slowly to plants. 

The climax plant cover is a mixture of water-tolerant and 
drought-tolerant grasses. Switchgrass, green needlegrass, 
and prairie cordgrass are significant in the plant commun- 
ity, but they do not grow so well on this site as they do on 
others. Western wheatgrass, blue grama, inland saltgrass, 
and sedges are an important part of the plant cover. 

If this site is overused continuously, the tall grasses are 
replaced by western wheatgrass and short grasses. Short 
grasses then dominate the site during dry periods and are 
overtopped by weeds during wet periods. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 3,000 pounds per acre in 
favorable years to 2,200 pounds per acre in unfavorable 
years. 


SHALLOW TO GRAVEL RANGE SITE 


This site consists of somewhat excessively drained, loamy 
soils of the Renshaw series. These soils are shallow over 
sand and gravel. Available water capacity is low, and the 
soils are droughty. 

The climax plant cover is a mixture of mid and short 
grasses. Needleandthread is dominant. Blue grama, hairy 
grama, and threadleaf sedge are important short plants. 
Forbs, such as black samson, are common. 

If the site is continuously overused, the short grasses and 
an overstory of a few unpalatable weeds become dominant. 
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Mechanical treatment, such as contour furrowing and 
pitting, is not feasible on this site. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 3,000 pounds per acre in 
favorable years to 2,000 pounds per acre in unfavorable 
years. 


VERY SHALLOW RANGE SITE 


This site consists of excessively drained, loamy soils of 
the Sioux series. These soils are very shallow over sand and 
gravel. Available water capacity is very low or low, and the 
soils are very droughty. 

The climax plant cover is a mixture of mid and short 
grasses. Needleandthread, side-oats grama, and little 
bluestem are important mid grasses. Blue grama and 
threadleaf sedge are important short-growing plants. 

If this site is overused, it rapidly deteriorates to a stand 
of blue grama and threadleaf sedge. Further overuse thins 
the plant cover, and bare areas of the soil are subject to 
erosion. 

Mechanical treatment is not feasible on this site. Range 
seeding is not feasible where soils are steep, and the chance 
of success when seeding areas of less steep soils is very 
poor. 

If this site is in excellent condition, the total annual yield 
of air-dry herbage ranges from 2,200 pounds per acre in 
favorable years to 1,500 pounds in unfavorable years. 


Use of the Soils for Woodland and 
Windbreaks ° 


Roberts County has approximately 12,000 acres of native 
woodland. The most dense and most productive stands of 
trees grow on Sieche soils, which are on the steep sides of 
draws or ravines on the eastern edge of the Sisseton Hills. 
Some areas of trees and shrubs are along the lower reaches 
of the Little Minnesota River. Trees and shrubs also are 
scattered singly or in clumps along other streams and 
around lakes, sloughs, and wet areas throughout the coun- 
ty. 

Tree species present in these areas of native woodland 
include American elm, aspen, basswood, boxelder, bur oak, 
cottonwood, green ash, hackberry, and willow. Principal 
shrubs are American plum, buckbrush, chokecherry, and 
sumac. Except in the more inaccessible, steeper areas, 
young growth is very limited because of grazing by live- 
stock. 

The native woodland in the county has little commercial 
value and is valued primarily for esthetic, recreation, 
watershed, and wildlife uses. 

Windbreaks have been planted in the county since the 
days of the early settlers. Most early windbreaks were 
planted for the protection of farmsteads and livestock. A 
need for windbreaks still exists, and many present ones 
need supplemental plantings. In most recent years, field 
windbreaks have been planted to help control soil blowing in 
cultivated fields (fig. 18). Thousands of acres in the county 
still need some form of protection to help control soil blow- 
ing. 

Windbreaks return many benefits to the landowner. They 
prevent snow from drifting into the farmstead and protect 
the home and livestock from cold winds. They protect field 
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crops, gardens, and orchards from damaging winds; reduce 
evaporation of moisture; help control soil blowing and ero- 
sion; provide habitat for birds and wildlife; and enhance the 
beauty of the rural home and its surroundings. 

Poorly designed windbreaks can cause many problems. 
When planning a windbreak the purpose of the windbreak, 
its location, and the suitability of soils in the site need to be 
considered. 

After the site is selected, the establishment of a 
windbreak depends upon suitable site preparation. Grasses 
and weeds need to be eliminated before the trees are 
planted, and adapted trees and shrubs need to be selected. 
After the windbreak is established, the desirable growth of 
the trees and shrubs depends on adequate maintenance. 
Regrowth of ground cover needs to be controlled during the 
life of the windbreak. Some replanting may be necessary 
especially in the first and second years. 


Windbreak suitability groups 


The soils of Roberts County are grouped according to 
their suitability for windbreak plantings. Table 3 lists most 
of the trees and shrubs used in windbreak plantings and 
their probable performance in each windbreak suitability 
group. The table gives the actual or estimated average 
height growth and the vigor of each species at 20 years of 
age. All height measurements and vigor ratings are based 
on plantings that have been given adequate care. The vigor 
ratings are based on density of foliage, extent of damage 
from insects or disease, and the general appearance of the 
tree or shrub. They are defined in the following paragraphs. 

Vigor is good if one or more of the following conditions are 
present: leaves or needles are normal in color and growth; 
small amounts of deadwood (tops, branches, twigs) are 
within the live crowns; evidence of disease, insect, or cli- 
matic damage is limited; slight evidence of suppression or 
stagnation in places. 

Vigor is fair if one or more of the following conditions are 
present: leaves or needles are abnormal in color and growth; 
substantial amounts of deadwood (tops, branches, twigs) 
are within the live crowns; evidence of moderate disease, 
insect, or climatic damage is obvious; definite suppression 
or stagnation exists; current year’s growth obviously is less 
than normal. 

Vigor is poor if one or more of the following conditions are 
present: leaves or needles are very abnormal in color and 
growth; very large amounts of deadwood (tops, branches, 
twigs) are within the live crowns; evidence of extensive 
disease, insect, or climatic damage is obvious; plants show 
effects of severe stagnation, suppression, or decadence; 
current year’s growth is negligible. Plants with this rating 
are not recommended for farmstead, feedlot, or field 
windbreaks, but they may be satisfactory for wildlife and 
beautification plantings. 

The windbreak suitability groups are described in the 
following paragraphs. Except for group 10, the names of the 
soil series are mentioned in the description of each group, 
but this does not mean that all the soils of a series are in that 
group. To find the windbreak group of a ae soil, refer to 
that soil in the section “Descriptions of the Soils” or in the 
“Guide to Mapping Units” at the back of this survey. 


WINDBREAK SUITABILITY GROUP 1 


In this group are deep, moderately well drained to poorly 
drained, loamy and silty soils of the Aastad, Antler, Bear- 
den, Embden, Gardena, Glyndon, Hamerly, Hecla, 
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Figure 18.—Single-row field windbreak on Doran loam. 


LaDelle, Svea, Towner, and Waubay series. The surface 
layer of these soils ranges from fine sandy loam to silty clay 
loam. Permeability ranges from rapid to slow. Available 
water capacity is high or moderate. Areas of these soils 
regularly receive additional moisture in the form of runoff 
from adjacent soils or from stream overflow. Some soils 
have a water table within reach of tree roots. The moisture 
regime is the most favorable one in the county for the 
planting and survival of trees. 

Soils of this group are well suited to the planting of trees 
and shrubs for the protection of fields, farmsteads, and 
feedlots. They also are well suited as sites for recreation, 
beautification, and wildlife plantings. 


WINDBREAK SUITABILITY GROUP 2 


In this group are moderately well drained to poorly 
drained soils of the Borup, Divide, Dovray, Hamar, La- 
moure, Marysland, Ulen, and Vallers series. The surface 
layer of these soils ranges from loamy fine sand to clay. 
Permeability ranges from moderately rapid to very slow. 
These soils have a high water table that limits the growth 
and development of roots. The high water table also limits 
the selection of trees and shrubs to those that tolerate 
wetness. Some of these soils are subject to soil blowing. 

Soils of this group are well suited to the planting of trees 
and shrubs for the protection of fields, farmsteads, and 


feedlots. They also are suited as sites for wildlife, beautifi- 
cation, and recreation plantings. Drainage on some of these 
soils improves growth conditions for some trees and shrubs. 


WINDBREAK SUITABILITY GROUP 3 


In this group are deep, well-drained, nearly level to 
strongly sloping and rolling, loamy and silty soils of the 
Eckman, Forman, Heimdal, Poinsett, Rentill, and Vienna 
series. Permeability is moderate or moderately rapid. 
Available water capacity is mainly high but is moderate or 
high in the Rentill soils. 

Soils of this group are well suited to all kinds of tree and 
shrub plantings. Contour plantings in areas of sloping soils 
help to conserve moisture. 


WINDBREAK SUITABILITY GROUP 4 


In this group are deep, nearly level to rolling, loamy and 
clayey soils of the Doran, Hattie, Peever, and Sinai series. 
Doran soils are somewhat poorly drained, but the others are 
well drained. The subsoil of these soils is heavy clay loam, 
clay, or silty clay. Available water capacity is moderate or 
high, but permeability is slow in the subsoil. These soils 
take in water slowly, and the clayey subsoil limits the de- 
velopment of tree roots. The hazard of erosion .is moderate 
in areas of sloping soils. 

Soils of this group are moderately suited to windbreak 
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Woodland species 


American elm __-..-------- 
Black Hills spruce, blue 
spruce __..------.___-.-- 
Boxelder.-_-------.------- 
Buffaloberry _-.....------- 
Caragana ....------..----- 
Chokecherry -------------- 
Cotoneaster __------------- 
Cottonwood ---------~----- 


Crabapple 2222.22. ooo ce 
Eastern redcedar, Rocky 
Mountain juniper __-____- 
Green ash 
Hackberry -_-_------------ 
Harbin pear_.--_-------.-- 
Honeylocust__...--------_- 


Siberian elm, dropmoreelm,| =| | |... 
chinkota elm ____-_____.-- 
White willow, golden willow - 


TABLE 3.—Estimated height and vigor of trees and 
[Estimates of height not 


Group 4 


Vigor Height 


plantings for the protection of fields, farmsteads, and feed- 
lots. They also are moderately suited as sites for recreation, 
beautification, and wildlife plantings. 


WINDBREAK SUITABILITY GROUP 5 


In this group are deep, somewhat excessively drained 
soils of the Dickey and Sverdrup series. The surface layer of 
these soils is fine sandy loam or sandy loam, and the subsoil 
is loamy sand or sandy loam. Permeability is moderately 
rapid. Available water capacity ranges from low to high, 
and the underlying sandy material releases water readily to 
tree roots. These soils are subject to soil blowing. 

Soils of this group are well suited to tree plantings of all 
kinds. Soil blowing can be controlled if site preparation and 
planting are carefully done. 


WINDBREAK SUITABILITY GROUP 6 


This group consists of well-drained, loamy soils of the 
Fordville series. These soils are moderately deep to sand 
and gravel. Available water capacity is low or moderate, 
and the soils are somewhat droughty. Root system de- 
velopment is shallow because the sand and gravel lack mois- 
ture. 

This soil is poorly suited to windbreak plantings. They 
are suited to other plantings if optimum growth is not 
critical. Plantings on the contour help to conserve needed 
moisture. 


WINDBREAK SUITABILITY GROUP 7 
Maddock loamy fine sand, 0 to 6 percent slopes, is the 
only soil in this group. This is a deep, well-drained, sandy 
soil. Permeability is rapid, and available water capacity is 


low. Fertility is low or medium, and the hazard of soil 
blowing is high. 

This soil is poorly suited to windbreak plantings, but it 
can be used as sites for recreation, wildlife, and beautifica- 
tion plantings if special care is taken. Special site prepara- 
tion and management practices generally are needed to 
control soil blowing. 


WINDBREAK SUITABILITY GROUP 8 


In this group are deep, well-drained, calcareous, loamy 
and silty soils of the Sisseton and Zell series. Permeability 
is moderate, and available water capacity is moderate or 
high. The high content of lime affects the availability of 
plant nutrients, and the soils are subject to soil blowing and 
erosion. 

Soils of this group are moderately suited to windbreak 
plantings. Management that controls erosion and soil blow- 
ing is needed during site preparation and after planting. 
Plantings on the contour help to conserve moisture and 
control erosion. 


WINDBREAK SUITABILITY GROUP 9 


The Cavour soil in the Peever-Cavour complex, 0 to 3 
percent slopes, is the only soil in this group. It is a moder- 
ately well drained, claypan soil. The surface layer is loam, 
and the subsoil is clay. Salts are common in the lower part of 
the subsoil and in the underlying material. Permeability is 
very slow. The claypan subsoil restricts the development of 
root systems, and the presence of salts is unfavorable for 
many species, 

This soil is poorly suited to windbreak plantings. It can be 
used for other types of plantings where optimum growth 
and vigor are not required. 
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shrubs at 20 years of age by windbreak suitability groups 


given for species rated poor] 


WINDBREAK SUITABILITY GROUP 10 


This group consists of soils that are too stony, too steep, 
or too wet for the machinery used in planting trees. Some of 
the soils are too shallow, too saline, or too wet for most 
species used in windbreaks. 

Some of the soils in this group can be used as sites for 
recreation, beautification, and wildlife plantings if the trees 
and shrubs are hand planted and are given special care. The 
trees and shrubs which are selected for special plantings 
need to be tolerant of the soil conditions at each site. 


Use of the Soils for Wildlife Habitat ” 


Habitat for wildlife is a product of soil just as are crops, 
trees, and forage for domestic animals. The production of 
adapted wildlife is dependent on a balanced habitat that 
provides food, cover, and other requirements essential for a 
given wildlife species. Wildlife habitat is provided by intro- 
duced as well as native plants and is dependent on the 
suitability of the soil for growing these plants. Several kinds 
of soil can be required to produce all the habitat needs of a 
given wildlife species. The wildlife potential of soils in 
Roberts County, therefore, can be best related to the soil 
associations described in this survey. In the following 
paragraphs, the soil associations of Roberts. County are 
grouped into nine wildlife suitability areas, and the wildlife 
potential of each area is discussed. 


WILDLIFE SUITABILITY AREA 1 


This area consists of nearly level to steep,. loamy soils of 
the Heimdal-Svea-Sisseton association. Slopes are mostly 


* By Joun B. Far ey, biologist, Soil Conservation Service. 


nearly level to undulating, but some steeper slopes are in 
areas adjacent to Big Stone Lake, along large drainage- 
ways, and around sloughs and potholes. Most of these soils 
are cultivated, but many small, mostly tame pastures are 
scattered throughout the area. Some of the steeper spots, 
such as those bordering Big Stone Lake, are in native grass. 
Stands of native trees border Big Stone Lake, and stringers 
of native trees are along some of the larger drainageways. 
Many farm windbreaks and a few field windbreaks are pres- 
ent. 

Game in this association consists of white-tail deer, 
mourning doves, pheasants, and ducks. Deer are present 
throughout the area, but they are more plentiful in spots 
bordering Big Stone Lake and on the edges of the area 
where habitat is balanced by that of wildlife suitability area 
: anal sloughs and potholes provide limited habitat for 

ucks. 

Habitat for pheasants can be improved by additional tree 
plantings for winter storm protection and by additional 
herbaceous plantings for nesting cover. Both mourning 
doves and pheasants can benefit from more field windbreaks 
and from proper grazing use of tame and native pastures. 

Big Stone Lake is a natural lake that is used for sport 
fishing and other forms of recreation. It also provides an 
annual commercial harvest of rough fish, mostly European 
om to improve sport fishing. Progressive eutrophication 
of Big Stone Lake, however, has resulted in excessive 
summer growths of algae. This lessens the value of the lake 
for recreation, and increases the probability of winterkill of 
fish. Action programs are under consideration for improv- 
ing conditions on this lake. 

Some of the stockwater ponds in the areas of native grass 
near Big Stone Lake are suitable for pond fisheries and 
waterfowl habitat. 
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WILDLIFE SUITABILITY AREA 2 


This area consists of gently undulating to steep, loamy 
soils of the Forman-Aastad-Buse association. Some of the 
less steep soils are cultivated, but extensive areas are in 
native grass and are used as range. Stringers of native trees 
are along drainageways and around lakes, and dense stands 
of native trees are on the sides of entrenched drainageways 
or coulees. Numerous natural lakes, sloughs, and potholes 
are throughout this area. Windbreaks are around some 
farmsteads. 

The only big game in this association is white-tail deer. 
Their principal habitat is the wooded coulees, but they 
range over the entire area. Other wildlife are beaver, bob- 
cat, coyote, and red fox. Songbirds inhabit the wooded 
coulees and adjacent grassland. 

Because natural wetlands (fig. 19) are numerous, this 
wildlife area is rated high for wetland wildlife in a rating 
scale used by the Bureau of Sport Fisheries and Wildlife. 
These wetlands provide excellent habitat for waterfowl, 
shore birds, and furbearers. Gadwall ducks are the most 
numerous, but many other species are also present. These 
wetlands also have populations of mink, muskrat, raccoon, 
weasel, and skunk. 

Mourning doves are the most plentiful among the upland 
bird species. The pheasant population is low, and the pres- 
ence of gray partridge and sharp-tailed grouse is rare. 


The many natural lakes on soils in this wildlife area have 
an average depth of less than 10 feet. Although the lakes 
are managed for sport fishing, the fish population frequently 
is affected by winterkill. All the lakes have good populations 
of black bullheads and some northern pike. One Road Lake 
(fig. 20) at times provides good catches of yellow perch. 
These lakes are used as resting habitat for waterfowl. Dry 
Wood Lake has a cormorant rookery. 

The wooded coulees in this area are a potential habitat for 
wild turkey. Some of the wooded coulees are too small to 
support enough turkeys for hunting purposes, but if wild 
turkeys are successfully introduced they add to the diver- 
sity of wildlife. 

WILDLIFE SUITABILITY AREA 3 


This area consists of soils in the southern part of the 
Peever association extending from an area northwest of the 
town of Sisseton to the county line to the south. Most of 
these soils are cultivated, but stringers of trees and shrubs 
are along entrenched drainageways that cut across this 
area. Natural wetlands, relatively rare in this area, are on 
narrow bottom lands along the larger drainageways and ina 
few potholes. 

White-tail deer, pheasants, and mourning doves are the 
principal wildlife. The potential is highest for deer because 
the soils in this area have wooded drainageways, and they 
are close to the soils in wildlife suitability areas 2 and 8. The 


Figure 19.—Marshland that has small, open bodies of water in the Forman-Aastad-Buse association. 
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Figure 20.—One Road Lake is one of the many small lakes in the Forman-Aastad-Buse association. 


oe habitat for pheasant and mourning dove is favora- 
e. 


WILDLIFE SUITABILITY AREA 4 


This area consists of the soils in the Forman-Aastad and 
Peever-Tonka associations and in the northern part of the 
Peever association. Most of these soils are cultivated, but 
natural wetlands are significant. A few small lakes and 
sloughs and many small potholes or depressions are 
throughout the area, and some areas of Marsh are in the 
Forman-Aastad association. Windbreaks are around many 
of the farmsteads, but field windbreaks are rare. 

This area has good potential for waterfowl habitat and 
moderate potential for cottontail rabbit, mourning doves, 
gray partridge, and pheasant habitat. Favorable popula- 
tions of white-tail deer are in this area, and they benefit 
from the emergent aquatic vegetation in the areas of Marsh. 

The potential for waterfowl] habitat depends on preserva- 
tion of the existing areas of wetlands. The development of 
the shallow-water areas in some wetlands could enhance 
this potential and that of other aquatic wildlife. The 
preservation of the natural wetlands is also important to 
upland wildlife. Other management practices that affect the 
wildlife potential of this area are exclusion of livestock graz- 
ing from windbreaks, accelerated use of field windbreaks, 


proper use of tame and native pastures, and conservation 
management of crops. 


WILDLIFE SUITABILITY AREA 5 


This area consists of the soils in the Doran, Glyndon- 
Gardena, and Poinsett-Eckman-Heimdal associations. Most 
of these soils are cultivated and are intensively farmed and 
planted to corn, soybeans, flax, and small grains. Small 
depressions or potholes are scattered throughout the as- 
sociations, but many are farmed and the rest are used as 
small pastures. Windbreaks are around most of the 
farmsteads and around some fields. 

Big Slough and the northern part of Cottonwood Slough 
have excellent habitat for waterfowl, and in these areas 
ducks and geese are plentiful for hunting. These natural 
wetlands provide habitat for other aquatic animals and also 
provide winter cover for deer and pheasant. Natural wet- 
lands are not significant in this area except for these impor- 
tant ones near Victor. 

Pheasants, mourning dove, cottontail rabbits, and deer 
are throughout this area. Deer generally are more plentiful 
on soils in the eastern side of this area, because wildlife 
suitability area 6 is nearby. 

The intensive farming in this area limits the potential for 
wildlife, but habitat can be improved by adding border rows 
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of shrubs to many existing farmstead and field windbreaks. 
Use of wildlife plantings on field borders and odd areas also 
enhances the habitat for farm game. 


WILDLIFE SUITABILITY AREA 6 


This area consists of sloughs, open water, potholes, and 
flats of the Marsh-Antler-Hamerly association. Some of the 
Antler and Hamerly soils in this association are cultivated, 
but other areas remain in native vegetation and are used for 
pasture and hay. About 50 percent of the area is Marsh. 

Marsh provides excellent habitat for waterfowl and aquat- 
ic animals. It is particularly good habitat for furbearers, 
ducks, shore birds, and songbirds. Clumps of cottonwood 
and willow and emergent aquatic plants provide excellent 
habitat for deer and also provide very good winter habitat 
for pheasant. 

This area has an exceptional wildlife potential although 
some of the farm drainage activities have lessened its poten- 
tial. Because much of this area is Marsh, public ownership 
and management by a wildlife agency is one means of realiz- 
ing the full potential for wildlife. 


WILDLIFE SUITABILITY AREA 7 


This area consists of loamy and silty soils of the 
Renshaw-Fordville association and the Vienna association. 
The Renshaw and Fordville soils are underlain by sand and 
gravel and are somewhat droughty. Slopes are mostly 
nearly level and gently sloping, but they range from nearly 
level to steep. Most of the soils in the Vienna association are 
cultivated, but about half of the area of the Renshaw- 
Fordville association is in native grass. Windbreaks are 
around some farmsteads, but the potential for additional 
ee on the droughty Renshaw and Fordville soils is 
imited. 

Sloughs, potholes, and lakes in this area provide favora- 
ble habitat for waterfowl and furbearers, but their extent is 
limited. Hurricane Lake provides a bullhead-northern pike 
fishery, but susceptibility to winterkill is high because the 
lake is not very deep. 

Pheasants, deer, mourning dove, waterfowl, furbearers, 
and songbirds are in this wildlife area, but it has the lowest 
potential of all the wildlife areas in the county. 


WILDLIFE SUITABILITY AREA 8 


This area consists of the Dovray-Ludden-Lamoure, 
Hamerly-Vallers, and LaDelle-Playmoor-Lamoure associa- 
tions. The soils of these associations formed in alluvium and 
are on bottom lands and adjacent flats along the major 
streams and on flats along Lake Traverse. Some of the 
better drained soils are cultivated, but many of the poorly 
drained soils are used for grazing, for growing hay, and as 
wildlife habitat. Many areas of bottom land are heavily 
wooded with native trees and shrubs. 

The poorly drained soils and Marsh in this area provide 
excellent habitat for waterfowl, and ducks and geese are 
plentiful for hunting. They also provide habitat for other 
aquatic animals and winter habitat for deer and pheasant. 
Live streams in the area provide considerable habitat for 
mink and beaver. 

The live streams in the area have little potential as sport 
fisheries, but some minnow are harvested from the North 
Fork of the Whetstone River. Lake Traverse is the main 
sport fishery in this area and a number of fishing resorts are 
on its shores. 


WILDLIFE SUITABILITY AREA 9 


This area consists of nearly level, loamy and sandy soils of 
the Towner-Hecla-Hamar association. Most of the soils in 
this association are cultivated. Scattered small, tame and 
native pastures provide summer grazing for livestock. 
Trees grow well on these soils, and many farmstead and 
field windbreaks are in this area. The field windbreaks help 
to control soil blowing on the sandy soils. 

This area currently has the highest population of farm 
game in the county. Populations of pheasant are very high, 
and gray partridges are relatively abundant. Habitat for 
mourning doves and cottontail rabbits is excellent. 


Engineering Uses of the Soils ° 


This section is useful to those who need information about 
soils used as structural material or as foundation material 
upon which structures are built. Among those who can 
benefit from this section are planning commissioners, town 
and city managers, sanitarians, land developers, realtors, 
engineers, architects, and farmers. 

Among properties of soils highly important in engineer- 
ing are permeability, shear strength, compaction charac- 
teristics, shrink-swell potential, drainage, available water 
capacity, grain size, plasticity, and soil reaction. Also im- 
portant are depth to water table, depth to bedrock, and 
slope. These properties, in various degrees and combina- 
tions, affect construction and maintenance of roads, high- 
ways, airports, pipelines, foundations for small buildings, 
irrigation and drainage systems, ponds and small dams, 
erosion control structures, and systems for disposal of sew- 
age and refuse. 

Information in this section can be helpful to those who: 


1. Select potential residential, industrial, commercial, 
and recreational areas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

8. Seek sources of sand, gravel, clay, and roadfill 
material. 

4, Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for controlling 
water and conserving soil. 

5. Correlate performance of structures already built 
with properties of the kinds of soil on which they are 
built, for the purpose of predicting performance of 
structures on the same or similar kinds of soil 
elsewhere. 

6. Predict the trafficability of soils for cross-country 
movement of vehicles and construction equipment. 

7. Develop preliminary estimates pertinent to con- 
struction in a particular area. 


Most of the information in this section is presented in 
tables 4, 5, 6, and 7, which show respectively, several 
estimated soil properties significant to engineering labora- 
tory tests on soil samples, including samples taken along 
proposed highway routes. This information along with the 
soil map and other parts of this survey, can be used to make 
interpretations other than those given in table 5. 

This information, however, does not eliminate need for 
further investigation at sites selected for engineering 
works, especially those that involve heavy loads or that 
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require excavation to a depth more than those shown in 
table 4. Also, inspection of sites commonly is needed be- 
cause many areas of a given mapping unit contain small 
areas of other kinds of soil that have contrasting properties 
and different suitabilities or limitations for soil engineering. 

Some of the terms used by soil scientists have special 
meaning to soil scientists and may be unfamiliar to en- 
gineers. The Glossary at the back of this soil survey defines 
many of these terms. 


Engineering classification systems 


The two systems most commonly used in classifying sam- 
ples of soils for engineering are the Unified system used by 
SCS engineers, the Department of Defense, and others and 
the AASHO system adopted by the American Association 
of State Highway Officials. 

In the Unified system (9) soils are classified according to 
particle-size distribution, plasticity, liquid limit, and con- 
tent of organic matter. Soils are grouped in 15 classes. 
There are eight classes of coarse-grained soils, identified as 
GW, GP, GM, GC, SW, SP, SM, and SC; six classes of 
five-grained soils, identified as ML, CL, OL, MH, CH, and 
OH; and one class of highly organic soils, identified as Pt. 
Soils on the borderline between two classes are designated 
by symbols for both classes, for example, CL-ML. 

The AASHO system (2) is used in classifying soils accord- 
ing to those properties that affect use in highway construc- 
tion and maintenance. In this system, a soit is placed in one 
of seven basic groups ranging from A-1 through A—7 on the 
basis of grain-size distribution, liquid limit, and plasticity 
index. In group A-1 are gravelly soils of high bearing 
strength, the best soils for subgrade (foundation). At the 
other extreme, in A-7, are clay soils that have low strength 
when wet and are the poorest mineral soils for subgrade. If 
laboratory data are available to justify a further break- 
down, the A-1, A-2, and A-7 groups are divided as follows: 
A-1l-a, A-l-b, A-24, A-2-5, A-2-6, A-2-7, A-7-5, and 
A-7-6. The engineering value of a soil material also can be 
indicated by a group index number. Group indexes range 
from 0 for the best material to 20 or more for the poorest. 
The AASHO classification for tested soils, with group index 
numbers in parentheses, is shown in tables 6 and 7. The 
estimated classification, without group index numbers, is 
given in table 4 for all soils mapped in Roberts County. 


Engineering properties of the soils 


Table 4 lists the soil series and mapping units in Roberts 
County and provides estimates of some of the soil proper- 
ties important to engineering. The estimates are based on 
field classification and descriptions, physical and chemical 
tests of selected representative samples, test data from 
comparable soils in adjacent areas, and detailed experience 
with the individual kind of soil in the county. Depth to 
bedrock is not shown, because most soils in Roberts County 
are deep to bedrock. In soils of the Kloten series, however, 
depth to shale is 9 to 20 inches. 

SDA texture is determined by the relative proportions 
of sand, silt, and clay in soil material less than 2.0 millime- 
ters in diameter. “Sand,” “silt,” “clay,” and some of the 
other terms used in the USDA textural classification are 
defined in the Glossary. 

The percentage of material passing the number 4, 10, 40, 
and 200 sieves reflects the normal range listed in table 4, 
but it oo not be assumed that all the soils in a given 
series do. 


Permeability, as used in table 4, relates to movement of 
water downward through undisturbed and uncompacted 
soil. It does not include lateral seepage. The estimates are 
based on structure and porosity of the soil. Plowpans, sur- 
face crusts, and other properties resulting from use of the 
soils are not considered. ; 

Available water capacity is the capacity of soils to store 
water available for use by plants. It is commonly defined as 
the difference between the amount of soil water at field 
capacity and the amount at wilting point. In table 4 it is 
expressed as inches of water per inch of soil. _ . 

Reaction is the degree of acidity or alkalinity of a soil, 
expressed as a pH value. The pH value and relative terms 
used to describe soil reaction are explained in the Glossary. 

Salinity of the soil is based on the electrical conductivity 
of the saturated soil extract, as expressed in millimhos per 
centimeter at 25° C. The salinity rating and salinity as 
millimhos per centimeter are listed below. 


Salinity rating Salinity as millimhos per centimeter 
None Less than 2.0 
Low 2.0 to 4.0 
Moderate 4.0 to 8.0 
High 8.0 to 16.0 
Very high More than 16.0 


Shrink-swell potential is the relative change in volume of 
the soil material to be expected as moisture content 
changes. The shrinking and swelling of soils causes much 
damage to foundations of buildings, roads, and other struc- 
tures. A high shrink-swell potential indicates a hazard to 
the maintenance of structures constructed in, on, or with 
material having this rating. . 

Corrosivity, as used in table 4, indicates the potential 
danger to uncoated steel or concrete structures through 
chemical action that dissolves or weakens the structural 
material. Structural materials do corrode when buried in 
soil, and a given material corrodes in some kinds of soil 
more rapidly than it does in others. Extensive installations 
of uncoated steel that intersect soil boundaries or soil hori- 
zons are more likely to be damaged by corrosion than are 
installations entirely in one kind of soil or soil horizon. 


Engineering interpretations 


The interpretations in table 5 are based on the estimated 
properties of soils shown in table 4, on test data for soils in 
this county or from adjacent or nearby counties, and on the 
experience of engineers and soil scientists with the, soils of 
Roberts County. In table 5, ratings are given to indicate 
limitations or suitability for all listed uses of the soils other 
than for drainage of cropland and pasture, irrigation, pond 
reservoirs, embankments, terraces and diversions, and 
grassed waterways. For those particular uses, table 5 lists 
soil features that need to be considered in planning, installa- 
tion, and maintenance. . 

Soil suitability is rated by the terms good, fair, and poor. 
These terms approximately parallel the terms slight, mod- 
erate, and severe described in the following paragraph, but 
they express degree of suitability rather than limitations. 

Soil limitations are indicated by the ratings slight, mod- 
erate, and severe. Slight means soil properties are favorable 
for the rated use and that the limitations are minor or easily 
overcome. Moderate means that some soil properties are 
unfavorable but can be overcome or modified by special 
planning and design. Severe means soil properties are so 
unfavorable and so difficult to correct or overcome as to 
require major soil reclamation and special design. The limit- 


76 SOIL SURVEY 


TABLE 4.—Estimated soil 


[An asterisk in the first column indicates that this mapping unit is made up of two or more kinds of soil. The soils in such mapping units may 
that appear in the first column on this table. The 


Depth to | Depth Dominant Classification 
Soil series and map symbols seasonal from USDA texture 
water surface 
Unified 
Inches 
Aastad: AGA snenqonnwe cco esruncceee >5 0-18 nr ML or CL A-6 or A-7 
18-30 | Clay loam_____-----___ ML or CL A-6 or A-7 
LOdM seeoe 2 see ML or CL A-6 or A-7 
*Antler: Ac, At, AVA_.--.-_..-----.------ 144 0-8 CL-ML or ML A-6 or A-7 100 
For Colvin part of Ac, see Colvin series. 8-18 CL-ML or ML A-6 or A-7 100 
For Tonka part of At, see Tonka 18-60 CL A-6 or A-7 95-100 
series. For Hamerly part of AvA, see 
Hamerly series, 
*Barnes: BbE -.-_...---...----------=--- >5 0-9 ML or CL A-6 95-100 
For Buse part of BbE, see Buse series. 9-17 ML or CL A-6 95-100 
17-60 CL A-6 or A-7 95-100 
Bearden: (66 s2-22.-sceccsc ci easesec nt 3-5 08 Silty clay loam .----_- CL-ML or CL A-6 or A-7 100 
8-60 Silty clay loam .-----_- CL-ML or CL A-6 or A-7 100 
Borup; (Bo).x.ecesesessi etecdeuseeeyces42 1-3 0-8 Silt loam ML A+ 100 
8-19 | Silt loam__. ML A4 100 
19-60 Silt loam ML A4 100 
“Buse: BpF ----~-<----2-2---s-5-e+e- ue >5 0-8 W0alfise 2652 --e deta CL-ML or CL A-4 or A-6 90-100 
For Forman part of BpF, see Forman 8-60 | Clay loam_____..----.. CL-ML or CL A-6 or A-7 90-100 
series. 
CavOUr nol) sees sol biseeet blow eesel ens >5 0-8 Loam-__ --| ML A-6 or A-7 100 
Mapped only in a complex with Peever 8-24 | Clay_---.-- CH A-7 100 
soils. 24-60 | Clay loam_-_______--- CL A-6 or A-7 100 
Colvin: ‘CO setenecsecons eens es 14 0-13 | Silt loam_--.-__------J A-4 100 
13-36 | Silty clay loam _ A-7 or A-6 100 
36-60 | Silt loam_--___.------- A-4 or A~6 100 
Dickey: DcA, DcB__.------_.------------ >5 0-16 A4 100 
16-28 A-2 or A-~4 100 
28-60 A-6 100 
*Divides Dm sassscss---ce2 sce usec ssecege 3-5 0-12 A+4 100 
For Marysland part, see Marysland 
series. 12-22 ML or CL A or A-6 100 
22-60 GM, SM, A-I or A-2 25-75 
GW-GM, or 
SW-SM 
Dorant Doiis2 Son 2h oases oes eee >4 0-6 ML-CL or CL A-4 or A-6 100 
6-11 CL A-6 or A-7 100 
11-60 CL A-6 or A-7 100 
Dovray:. DV seas sness cece seoseesaeseescee >3 0-31 CH A-T 100 
31-60 CH A-7 100 
*Eckman: EcA, EcB, EeC -.---_-------~__ >6 0-12 ML A-4 100 
For Zell part of EeC, see Zell series. 12-27 ML or CL-ML A-4 100 
27-60 ML or CL-ML A-4 100 
*Embden: Eh -----_.-------------------- >5 0-33 | Fine sandy loam __----- ML or SM A+4 100 
For Hamar part, see Hamar series. 383-60 Loamy fine sand____-- SM A-2 or A-4 100 
*Fordville: FdA, FeB _..-----...--------- >6 0-22 | Loam___.------------ ML or CL-ML A-4 or A-6 100 
For Renshaw part of FeB, see Renshaw 22-60 Sand and gravel _..--__ SM, GM, A-1 or A-2 25-75 
series. GW-GM, or 
SW-SM 
*Forman: FoA, FoB, FoC, FoD, FsB, >5 0-6 Loam_____.----------1 ML or CL A-6 or A-7 100 
FuC, FuD, FuE, Fve. 


significant in engineering 


have different properties and limitations, and for this reason it is necessary to follow carefully the directions for referring to other series 
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symbol > means more than; the symbol < means less than] 


Percentage less than 3 inches passing 
sieve— 


Permeability 


No. 200 
(0.074 mm) 

85-95 60-75 

85-95 65-80 

95~100 80-95 60-80 
100 85-100 70-90 
100 85-100 70--90 
90-100 85-95 60-80 
90-100 70-95 50-70 
90-100 70-95 50-70 
90-100 60-95 50-80 
100 95-100 85-95 
100 95-100 85-95 
100 90-100 70-90 
100 90-100 70-90 
100 90-95 70-90 
85-100 75-95 60-80 
85-100 80-95 60-80 
100 90-100 60-80 

100 90-100 75-95 

100 90-100 70-90 
100 90-100 70-90 
100 95-100 80-95 
100 90-100 70-95 
95-100 55-85 35-50 
95-100 50-75 25-50 
85-100 80-95 65-90 
100 85-95 60-75 
100 85-95 60-75 
15-50 10-40 5-25 
95-100 85-95 60-80 
95-100 90-100 70-85 
95-100 85-100 60-80 
100 90-100 70-95 
100 90-100 75-95 
100 85-100 50-80 
100 90-100 70-90 
100 90-100 70-90 
90-100 70-100 40-55 
100 60-100 25-50 
85-100 80-95 50-80 
15-65 15-40 0-25 
85-100 80-100 60-85 


Inches per hour 


0.6-2.0 
0.6-2.0 


0.2-0.6 


Eke 
ROS 


Ce tee 
i) oS Aco 


So 
fan) 


os pee 
ao ooo 


GEE ESE Lar LE SEE 


SNH s599 © © 
SOS Eno 


2.0-6.0 
2.0-6.0 
6.0-20.0 


es 
eef 


Ee Eu coe @acLe 


mo 3 


COOoOnna 
loaner) 


eS NS SSeS 


0.6-2.0 


Available 


water 
capacity 


Inch per inch 
of soil 


0.18-0.20 
0.17-0.20 


0. 16-0. 18 


0.18-0,20 
0.16-0.18 
0.17-0.20 


0.18-0.20 


Reaction 


3 
& 


a Ps 
Pr 
Na 

os cw 


af 


pF FS 


£ Eee 
mR oobo 


= 
=] 
& 
ia 


Aa ANA 
00 ee 


BEn ELE gee ER EEE 
Wm G2 G9 oor & O00 


See sees 


EEE 


bE RE EER ELERE 


moO wc m 0 CO me em 00 CO 


6.6-7.3 


Salinity 


Millimhos per 
centimeter 


<2 
<2 


<2 


<2 


Shrink-swell 
potential 


Moderate __-_--- 

Moderate or 
high. 

Moderate or 
high. 


Moderate -_-__--. 
Moderate ----__- 
Moderate __-_---_ 


Moderate __.---- 
Moderate _______ 
Moderate _____-_ 


Moderate or 
high. 

Moderate or 
high. 


Moderate ____--- 
Moderate __----- 


Corrosivity 


Uncoated steel 


High __.-______- 


Concrete 


Low. 
Moderate. 


Low. 
Moderate. 


Moderate -_-_---- 
Moderate --_-_-_ 
Moderate __----- 


Low or moder- 
ate. 

Low or moder- 
ate. 


Low or moder- 
ate. 


Low. 
Moderate. 


Low. 
Moderate. 
Moderate. 


Moderate. 


ow. 
Moderate. 


78 


Soil series and map symbols 


For Aastad part of FoA, FoB, FoC, 
FoD, and FsB, see Aastad series. For 
Buse part of FuC, FuD, Fu€, and 
FvE, see Buse series. 


Gardena: Gdo---22s22e55s5s4csesl53 ues 


Glyridon® “GyAcs2cxsun se oeeeanSecel ee 


Hamar HG con cencacanccccsceeencoduee 


*Hamerly: HbA, HcA, HcB --------------- 

For Moaka part of HbA, see Tonka series 

For Vallers part of HcA and HcB, see 
Vallers series. 


*Hattie: HdD, HdE, HkD _--_--__---_----- 
For Kloten part of HkD, see Kloten 
series. 


“Hela: HiiAn nonsense soe ees 
For Hamar part, see Hamar series. 


*Heimdal: HsB, HsC, HvA, HvB__..------- 
For Sisseton part of HsB, and HsC, see 
Sisseton series. For Svea part of HvA 

and HvB, see Svea series. 


Kilétenwcuct oe nec ecb ed ete oeeen ks 
Mapped only in complex with the Hattie 
soils, 


Labelle: bauwestos-ssecesee sees ee eset 


Lamoure: U0 mnwcsnnneccecesnmeescasanee 


Loamy Fluvaquents: Lt. 
Estimates not made. 


Maddock: MaB, MaD___------------------ 


Marsh: Mr. 
Estimates not made. 


Marysland: Mw------~------------------- 


Parnell: Pa nccdc cv eee ne cmececennnncaweess 


*Peever: PeA, PeB, PeC, PhA, Pk_-------- 
For Cavour part of PhA, see Cavour 
series. For Tonka part of Pk, see 
Tonka series. 


13 


>5 


>5 


>4 


2-5 


14 


0-4 


>5 


Depth 
from 
surface 


Inches 


6-19 
19-60 


0-18 
18-60 


0-8 
8-22 


22-60 


SOIL SURVEY 


Dominant 
USDA texture 


TABLE 4.—Estimated soil properties 


Clay loam..-.--------- CL-ML or CL 
Clay loam__----.------ CL or ML 
Silt loam__------------ ML 

Silt Jogmas2.2-ce55252< ML 

Silt loam us 22-4535 ML 

SOt loam .anascenenwce ML 

Silt loam__------------ ML 

Fine sandy loam _------ SM or ML 
Loamy fine sand__----- SM 
Loamy fine sand-_-_--- SM 

LOS cecenentasukend= ML or CL 
Clay loam__----------- CL or CH 
Claysccscc sexes CH or CL 
Clay 2s c2ceseus. CH 

Clay loam__----------- CL or CH 
Loamy fine sand __----- SM 


Loamy fine sand _-_- 


Fine sand 
Uoam22ecsnussssecss2 ML or CL 
Thoatt s262ese asa ML or CL 
Lidames esses ee sss ML or CL 
Clay loam___---------- CL 
Silty clay loam _----~-. CL or CH 
Shale. 
Silt loam__.+.-----.--- CL-ML or CL 
Silty clay loam __.----- CL-ML or MH 
Silty clay loam _------- CL-ML or MH 
@layis25-2- ss stews CH 
Clayoo---<sssnseseeee CH 
Loamy fine sand -___--- SM 
Fine sand ----_-------- SM 

ML 


CL or ML 

CL or CH 

CL 

CL, CH, or MH 
Clays cte Sobeewede ccs CL, CH, or MH 
Clay loam__---------- CL, CH, or MH 


Classification 


Unified 


ML 
GM, SW, or SM 


No. 4 
AASHO (4.7 mm) 
A-7 or A-6 95-100 
A-6 or A-7 95-100 
A-4 100 
A-4 100 
A+4 100 
A4 100 
A-4 100 
A+4 100 
A-2 or A-4 100 
A-2 or A-4 100 
A-4 or A-6 100 
A~4 or A-6 100 
A-4 or A-6 100 
A-6 or A-7 100 
zs 100 
A-7 100 
A-6 or A-7 100 
A-2 or A-4 100 
A-2 or A4 100 
A-2 100 
A-4 or A-6 95-100 
A-4 or A-6 95-100 
A4 or A-6 95-100 
A-6 or A-7 100 
A-T 100 
A-4 or A-6 100 
A-6 or A~7 100 
A-6 or A-7 100 
A-7 100) 
A-7 100 
A-2 or A-4 100 
- 100 
A4 100 
A+ 100 

A-1 or A-2 25-75 
A-7 or A-6 100 
A-7 100) 
A-6 or A-7 100 
A-6 or A-7 90-100) 
A-6 or A-7 90-100) 
A-6 or A-7 90-100 


ROBERTS COUNTY, SOUTH DAKOTA 


significant in engineering—Continued 


Percentage less than 3 inches passing 
sieve— 
Permeability 


No, 10 
(2.0 mm) 


No. 40 
(0.42 mm) 


80-100 
70-100 


90-100 
90-100 


90-100 
90-100 


90-100 


70-90 
50-90 
50-90 


85-95 
85-95 
85-95 


70-100 
85-100 
85-100 
70-100 


70-85 
70-85 
65-85 
75-95 


75-95 
75-95 


90-100 
90-100 


90-100 


85-100 
85-100 


90-100 
90-100 


70-85 
65-80 


85-95 
85-95 
10-40 
95-100 
90-100 
75-100 
85-95 


80-95 
85-95 


No. 200 
(0.074 mm) 


Inches per hour 


0.6-2.0 
0.2-0.6 


crite 


ec 92 29S 
fp PH KL 
pm] oo oo 


Seer Fan 
& © 
BOO PLS 


ESS ELE Lore Lee eet 


oo 
C900 S00 anne 


BNN GNN Soe f 


es 
GE 
oo 


ceo fF FNS 
Ney @ Soo 


rob feb eae 


= 
Seo 2 
an 


om 


i=) 


Available 


water 
capacity 


Inch per inch 
of soil 


0.17-0.20 
0.17-0.20 


.19-0.22 
.17-0.20 


0.19-0.22 
0.17-0.20 


0.19-0.22 


0,19-0,22 
0.17-0.20 


0,.13-0.18 
0.17-0.20 
0.16-0,19 


0.11-0.16 
0,14-0.17 


Reaction 


ASS Se Aas 
ERR OEE eee 
R0t www RAR 


oo 


PR 3A 
aa 
wo a 


Tbe 2G 


PF we 
: a 
00 RA 


noe FF AAA 


ra 


6.6-7.3 


6.6-8.4 
7.9-8.4 


Salinity 


Millimhos per 
centimeter 


<2 
<2 


<2 
<2 


<2 
24 


4-8 


0-4 


2-4 


Corrosivity 
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Shrink-swell 
potential 
Uncoated steel 


eee ees ee Moderate -_--_-- 
Seisecsude Moderate _.----- 
Gis ckceas Moderate __.---. 
bnasecwasea Moderate or 
high. 
eoeesesaws, Moderate or 
high. 
dale cee antaias OW sso 2-ocestls 
Peete eee High jocectslss= 
eerereeen High 22s-225---- 
Reewedetces Moderate _---__- 
Moderate _.---- High cesses eccos 
Moderate ___-_- Aight ee eas 
High: 2ssases22e. Moderate __.---- 
High —....----- ii 4 | eeeeeee ee nee 
High -_------_- Aighiec etc 
High 2sscc-2<<<, High ..----2.+.- 
Low--------.-- LOW. sesecesee= 
LOWnscceancecs LOW Sorte ees 
Low----------- Low_----------- 
LOW se oeowscesx LOW occ ececs 
Low-__----.----| LOW on cca neon 
Low.2s-a-----<4 Low___--------- 
Moderate ___-~.- Moderate ..----- 
Moderate __--_-- Moderate _---_-- 
Low or moder- High.-2.-.-2..-. 
ate. 
Moderate or High) 2s525.-022 
high. 
Moderate or High coo 22362085 
high. 
High __-------_] High __--______- 
High cose ooe, High: 2-2--22-..% 
IsGW ce xcencoose. LOWesseccoscexs 
Low-_----------. Low_-__-------- 


Concrete 


Low. 
Moderate. 


Low. 
Low. 


Low. 
Low. 


Moderate. 


Low. 
Moderate. 


Low. 
Low. 
Low. 
Moderate. 


Moderate. 
Moderate. 


Moderate or 
high. 
Moderate or Moderate ___---- 
high. 
High ...-__.--- High 2.222222.4. 
Moderate or Highiseocs cess 


high. 


Low. 
Moderate. 
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Soil series and map symbols 


Playmoor: Pm_.-------------------------| 


Poinsett: PoA, PoB _.----------------~--- 


Rauville?>) Aa 2,202 ses se esos se doweseoceees| 


*Renshaw: ReA, ReB, RnB, RhD, RsE .---4 
For Sioux part of RhB, RhD, and RsE, 
see Sioux series. 


Reatill: RIA, Pte ogee cece eee L 


ony lake beaches: Sb. 

stimates not made. 

Bieche: SOF o0nencdesccsdn ceed cae 4 
Siani: ‘SNA; SNB =-2sssseeseseesceosse5= 4 
BiOU Ras eee se oscsat oon ed een: 


Mapped only in a complex with the 
enshaw soils. 


*Sisseton: SsF, StD----_------..-------- 
For Heimdal part of StD, see Heimdal 
series. 


Sveas SVGcc2 sees cSecctecspesbeseeets 


Sverdrup: SwA, SwB -_-..-------------- 


TONS TC edie eee dae eeeeeeEees 
Towner? 10.222 ssss<seSecesescescwstecd 
Ulene Ui eecectincc cess sccedennsetes 4 
*Vallers: VHA coc. ss-22 oso seceesusececed 
For Hamerly part, see Hamerly series. 


Depth to 
seasonal 
water 
table 


1-3 


>5 


0-4 


>5 


>5 


>5 


>5 


>5 


>5 


>5 


>5 


2-3 
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SOIL SURVEY 


TABLE 4.—Estimated soil properties 


Depth 
from 
surface 


Dominant 
USDA texture 


Classification 


Unified 


Inches 


0-38 
38-60 


Silty clay loam _._--__- 


Silty clay loam ___----- 


Bilt loart..-....--.~.. 


Silty clay loam ----_~-- 
Silt, loam -_.=22------=- 


0-27 | Mucky silt loam -----_- 
27-60 Silt loam___-_--_.----- 
0-15 Lattin e.c-seeesso- 4S 
15-60 Sand and gravel ___---- 
0-12 | Loam-_-_------------- 
12-21 | Sand and gravel ______ 
21-37 | Claynnesue ot sececleek 
37-60 Clay loam__---------- 
0-9 Loam izenoene see ceeeesdl 
9-24 | Clay loam______.------ 
24-60 Clay loam___----_----_| 
0-17 | Silty clay -_--...-----_- 
17-44 Silty clay 
44-60 | Clay_----------------- 
0-7 ee 
7-60 | Sand and grave) _____-- 
0-86 | Loam___-------.------| 
36-60 | Silt loam__--._------- 
0-25 | Loam____---.--------- 
25-60 | Loam___-------------- 
0-14 | Sandy loam 
14-22 | Sandy loam --_- 
22-60 | Sand __-_------------- 
0-18 | Silt loam_------__-.---' 
18-39 | Clay_.------------ 
39-48 | Clay___---_------- 
48-60 | Clay loam_...--------- 
0-8 Fine sandy loam __...-- 
8-25 | Loamy fine sand ___---_ 
25-35 Loam__--------------- 
35-60 | Loam. _-------------- 
07 Sandy loam 
7-20 | Sandy loam 
20-35 | Loamy sand 
35-60 | Sand ___-_.----------- 
0-9 Loamss=s2ssesc25e55-5 


CL-ML or MH A-6 or A-7 100 
CL-ML or MH A-6 or A-7 100 
ML or CL A-6 or A-4 100 
CL-ML or CL A-6 or A-7 100 
ML or CL A-6 or A-4 100 
OL or ML A+4 100 
CL-ML or ML A4 100 
ML A-4 100 
GM, SM, A-1 or A-2 30-70 
GW-GM, or 
SW-SM 
ML or CL A-4 or A-6 90-100 
GM, SM, GP, A-1 or A-2 25-75 
or SP 
CL or CH A-T or A-6 90-100 
CL or CH A-7 or A-6 90-100 
ML or CL A-4 or A-6 100 
CL or CH A-6 or A-7 100 
CL or CH A-6 or A-7 100 
MH or CH A-7 100 
MH or CH A-7 100 
CL or CH A-7 100 
ML or CL A-4 or A-6 100 
GM, GP, SM, A-1 or A-2 25-75 
or SP 
CL-ML or CL A4 90-100 
CL-ML or CL A-4 90-100 
ML or CL A-4 or A-6 95-100 
CL-ML or CL A~+4 or A-6 95-100 
SM A-2 or A4 100 
SM A-2 or A4 100 
SP-SM or SM A-8, A-2, or A4 100 
ML or CL Ai or A-6 100 
CL or CH A-7 100 
CH A-T7 100 
CL or CH A-6 or A~7 100 
SM A-4 100 
SM A-2 or A4 100 
ML or CL A-4 or A-6 100 
ML or CL A or A-6 100 
A or A-2 100 
A or A-2 100 
A-2 100 
A-2 100 
A-~4 or A-6 100 


ROBERTS COUNTY, SOUTH DAKOTA 


significant in engineering —Continued 


Percentage less than 3 inches passing 
sieve— 


No. 10 No. 40 No. 200 
(2.0 mm) | (0.42 mm) | (0.074 mm) 
100 90-100 70~95 
100 90-100 70-95 
100 90-100 70-90 
100 90-100 70-95 
90-100 85-100 60-90 
100 90-100 70-90 
100 90-100 70-90 
90-100 85-95 60-75 
15-50 15-50 0-30 
90-100 85-95 60-75 
15-50 1040 0-25 
90-100 85-95 70-95 
90-100 85-95 70-95 
100 85-95 60-75 
100 85-95 70-95 
100 90-100 70-95 
95-100 85-100 80-95 
95-100 85-100 80-95 
100 90-100 70-95 
100 85-95 60-75 
20-50 8-35 0-25 
85-100 80-90 60~90 
85-100 80-90 60-90 
90-100 85-95 60-75 
90-100 85-100 60-80 
100 60-100 25-50 
100 65-100 25-50 
70-100 50-80 5-50 
100 90-100 70-90 
100 85-100 70-95 
100 85-100 70-95 
100 85-100 70-90 
100 50-75 35-50 
100 50-75 15-40 
100 85-95 60-75 
100 85-95 60-75 
100 70-85 25-45 
100 70-85 25-45 
100 50-75 15-30 
90-100 50-75 10-30 
95-100 85-95 60-75 


Permeability 


Inches per hour 
0.2-0.6 
0.2-0.6 


Seo BO eo oS 


co oe ee & 


erp of 25 © 


ees 


‘ 2 
e prey Se 


SE Cre fe 


oo 
z 


Ber £ 


Available 
water 
capacity 
Inch per inch 
of soil 
0.19-0.22 


0.17-0.20 


0,19-0.22 


0.17-0.20 
0.17-0,20 


0,19-0.22 
0.17-0.20 


0.18-0.20 
0.16-0.19 
0.17-0.20 
0.13-).18 
0.11-0,16 
0.11-0,16 
0.18-0.20 
0.03-0.06 
0.13-0.15 
0.14-0.17 


0.11-0.15 
0.09-0.13 
0.08-0.10 
0.06-0.08 


0.18-0.20 


Reaction 


EoLeeG Gee Ect TE re 
BD ommmo B wicks Seotees mee mon 


Salinity 


Millimhos per 
centimeter 


4-8 
8-16 


<2 


Shrink-swell 
potential 


Moderate or 
high. 

Moderate or 
high. 


Low or moder- 
ate. 

Moderate ___..- 

Moderate __---- 


Moderate ..---- 
Moderate _____. 


High: 2222-2254 
Moderate or 
high. 


Low or moder- 
ate. 

Moderate or 
high. 

Moderate or 
high. 


Low or moder- 
ate. 

Low or moder- 
ate. 


Low or moder- 


ate. 
Moderate ______ 


Low or moder- 
ate. 


Corrosivity 


Uncoated steel Concrete 
i Moderate. 
Aigh.2. 22222222) Moderate. 
LhOW.622232 22.) Low. 
Moderate _------ Low. 
Moderate __..--- Low. 
High 2 -20sosecue Low. 
IGN sec ec ence Low. 
Low._.--------- Low. 

POW se ncncdcusad Low. 
LowW.a.2-3-2-56 Low. 
LOW .2ccccnewen Low. 
High ---------- Low. 
Moderate ___-__ Low. 
LOW cceceenaue Low. 
Moderate ___--- Low. 
Moderate ____.- Moderate. 


Low.___---.--- Low. 
LOW Wee oeen Low 
Moderate __---- Low 
Moderate --_---4 Low 


Moderate -__-_-- Low. 
Moderate _____.- Low. 
High --__---_.-- Low 
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82 SOIL SURVEY 


TABLE 4,—Estimated soil properties 


Depth to | Depth Dominant Classification 
Soil series and map symbols seasonal] from USDA texture 
water | surface 
table Unified 
Vallers (Continued) Inchea 
9-27 ML or CL A-4 or A-6 
27-60 ML or CL A~4 or A-6 
Vienna: VnA, VnB, VnC _...-----.-----.- 0-11 CL-ML or ML A-—4 or A-6 
11-21 ML or CL A-—4 or A-6 
21-60 | Clay loam CL-ML or CL A-6 or A-7 
Waubay: Wa___-_--------------------__4 0-18} Silty clay loam CL-ML or CL A-6 or A-7 
1847 | Silty clay loam CL A-6 or A-7 
47-60 | Silty clay CL or CH A-7 
Be 260 cc cieedcwnulwdeed meteedsnband 0-6 Silt loam A+ 


A4 


ML 
ML 


For Eckman part, see Eckman series. 6-60 Silt loam 


TABLE 5.—Jnterpretations of 


[An asterisk in the first column indicates that this mapping unit is made up of two or more kinds of soil. The soils in such mapping units may have 
the first column 


Degree and kinds of limitations for— 
Soil series and Septic-tank Dwellings 
map symbols absorption Sewage Shallow with Sanitary Local roads Road fill 
fields lagoons excavations basements land fill # and streets 

Aastad: AaA....| Severe: mod- | Slight if slopes | Moderate: Moderate or Moderate: Moderate or Fair to poor: 

erately slow are 0 to 2 clay loam severe: loam and severe: moderate or 
permeability percent. subsoil; mod- moderate or clay loam; moderate or high shrink- 
in substra- Moderate if erately well high shrink- moderately high shrink- swell poten- 
tum. slopes are 2 drained. swell poten- well drained. swell poten- tial. 

to 6 percent. tial. tial. 

Severe if 

slopes are 

greater than 

6 percent. 

*Antler: Ac, Severe: mod- | Severe: sea- Severe: sea- Severe: sea- Severe: Severe: Poor: some- 
At, Ava ---.-- erately slow sonal high sonal high sonal high somewhat somewhat what poorly 
For Colvin permeabil- water table. water table, water table. poorly poorly drained or 

part of Ac, ity; seasonal drained or drained; poorly 

see Colvin high water poorly high sus- drained; high 
series, For table. drained; sea- ceptibility to susceptibility 
Tonka part sonal high frost heave. to frost action. 
of At, see water table. 

Tonka 

series. For 

Hamerly 

part of 

AvA, See 

Hamerly 

series. 

*Barnes: BbE ._.; Severe: mod- | Severe: Moderate if Moderate: Slight or mod- | Moderate: Fair: moderate 

For Buse derately slopes are slopes are moderate erate: loam moderate shrink-swell 
art, see slow perme- more than 9 less than 15 shrink-swell and clay shrink-swell potential. 
use ability in percent. ercent. otential. loam. Mod- otential. 
series. substratum. evere if evere if erate if evere if 
slopes are slopes are slopes are slopes are 
more than 15 more than 15 more than 15 more than 15 
percent. percent. percent. percent. 


significant in engineering— 


ROBERTS COUNTY, SOUTH DAKOTA 


Continued 


engineering properties of the soils 


Percentage less than 3 inches passing 
sieve— Available 
Permeability water Reaction Salinity 
No. 10 No. 40 No. 200 capacity 
(2.0 mm) | (0.42 mm) | (0.074 mm) 
Inches per hour | Inch per inch Millimhos per 
of soil centimeter 
95-100 85-95 60-75 0.2-0.6 0,138-0.15 7.9-8.4 4-8 
95-100 85-100 60-80 0.2-0.6 0,160.18 7.9-8.4 48 
100 90-100 70-90 0.6-2.0 0,19-0.22 6.6-7.3 <2 
95-100 85-100 60-90 0.6-2.0 0.16-0. 18 74-78 <2 
95-100 80-100 60-80 0.2-0.6 0.17-0,20 7.9-8.4 <2 
100 90-100 70-95 0.6-2.0 0.19-0,22 6.6-7.8 <2 
100 90-100 70-95 0.6-2.0 0.17-0.20 7.48.4 <2 
100 90-100 90-95 0.2-0.6 0.11-0,16 7.9-8.4 <2 
100 90-100 70-90 0.6-2.0 0.19-0.22 7.9-8.4 <2 
100 90-100 70-90 0.6-2.0 0.17-0.20 7.9-8.4 <2 


Shrink-swell 
potential 


Low or moder- 


Low or moder- 
ate. 

Low or moder- 
ate. 


Moderate _---_- 
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Corrosivity 


Uncoated steel 


Conerete 


-| Moderate. 


-| Moderate. 
-| Low. 


-| Low. 


-| Low. 


-| Low. 
-| Low. 


-| Low. 


-| Low. 


different properties and limitations, and for this reason it is necessary to follow carefully the directions for referring to other series that appear in 


of this table] 


Suitability as source of— 


Pond Embankments, 
Sand Topsoil reservoir dikes, and 
and gravel | areas levees 
Unsuitable -.-_| Good___-_---- | Moderate per- Fair to good 
meability in compaction 
subsoil; mod- characteris- 
erately slow tics; low 
permeability permeability 
in substratum. when com- 
pacted; me- 
dium to high 
compressi- 
bility. 
Unsuitable _._.| Fair or poor: Moderately slow | Fair to good 
somewhat permeability; stability and 
poorly seasonal high compaction 
drained or water table. characteris- 
poorly tics; medium 
drained. compressi- 
bility; good 
resistance to 
seepage and 
piping. 
Unsuitable ___-| Fair if slopes Moderately slow | Fair to good 
are 9 to 15 permeability stability and 
percent, Se- In substratum; compaction 
vere if slopes steep slopes; characteris- 
are more low storage ca- tics; medium 
than 15 per- pacity. to high com- 
cent. pressibility, 
good resist- 
ance to 
piping. 


Drainage 


Moderately well 
drained; mod- 
erately slow 

ermeability 
in substratum. 


Seasonal high 
water table; 
moderately 
slow permea- 
bility. 


Well drained; 
steep slopes. 


Soil features affecting— 


Irrigation 


Terraces 
and 
diversions 


Grassed 
waterways 


Moderately slow 
intake rate; 
high available 
water capac- 
ity. 


Moderate or high 
available 
water capac- 
ity; seasonal 
high water 
table ata 
depth of 1 foot 
to 4 feet. 


Moderately slow 
intake rate; 
high available 
water capac- 
ity; steep 
slopes. 


Moderate per- 
meability in 
subsoil; loam 
and clay 
loam. 


Structure is 
general: 
not needed 
because soils 
are level. 


Short steep 
slopes; mod- 
erate perme- 
ability in 
subsoil. 


High available 
water capac- 
ity; mod- 
erately well 
drained; 
moderate 
permeability 
In subsoil. 


Generally not 
needed be- 
cause soils 
are level. 


Erosion hazard 
on the steep 
slopes, 


84 


SOIL SURVEY 


Degree and kinds of limitations for— 


TABLE 5,—/nterpretations of engineering 


Soil series and Septic-tank Dwellings 
map symbols absorption Sewage Shallow with Sanitary Local roads Road fill 
fields lagoons excavations basements land fill ? and streets 

Bearden: Be --.-| Severe: slow | Moderate or Severe: sea- Severe: Severe: sea- Severe: Fair or poor: 
permeabil- severe: sonal water somewhat sonal water somewhat moderate or 
ity; seasonal seasonal table. pony table. oorly high shrink- 
water table. high water rained; A reined? swell poten- 

table at a moderate or moderate or tial. 
on of 3 to high shrink- high shrink- 
5 feet. swell poten- swell paten- 
tial. tial; high 
susceptibil- 
ity to frost 
action. 

Borup: Bo --_--- Severe: sea- Severe: sea- Severe: sea- Severe: Severe: Severe: Poor: poorly 
sonal high sonal high sonal high poorly poorly poorly drained; high 
water table. water table; water table. drained; sea- drained; drained; susceptibility 

ossible pol- sonal high moderately high suscep- to frost action. 
ution haz- water table. rapid ale tibility to 
ard. meability; frost action. 
ossible pol- 
ution haz- 
ard. 
*Buse: BpF _---- Severe: mod- | Severe: Moderate if Moderate: Slight if slopes | Moderate: Fair: moderate 
For Forman erately slow slopes are slopes are moderate are less than moderate shrink-swell 
art, see ermeability more than 6 less than 15 shrink-swell 15 percent, shrink-swell otential. 
orman in substra- percent. percent. Se- otential. Moderate if otential. oor if slopes 
series, tum, vere if slopes evere if slopes are 15 evere if are more than 
are more slopes are to 25 per- slopes are 25 percent. 
than 15 per- more than 15 cent. Severe more than 15 
cent. percent. if slopes are percent. 
more than 25 
percent, 
Cavour ___------- Severe: very | Slight---_--__- Moderate or Severe: high Moderate or Severe: high Poor: high 
Mapped only slow perme- severe: shrink-swell severe: shrink-swell shrink-swell 
in a com- ability. clay and clay potential. clay loam potential. potential. 
plex with loam; mod- and clay. 
the Peever erately well 
soils. drained. 

Colvin: Co____-. Severe: sea- Severe: high Severe: Severe: Severe: Severe: Poor: poorly 
sonal high water table; poorly poorly poorly poorly drained. 
water table; subject to drained; sub- drained; sea- drained; sea- drained; 
subject to flooding. ject to sonal high sonal high high poten- 
flooding. flooding. water table; water table; tial frost 

subject to subject to action. 
flooding. flooding. 
Dickey: DcA, Moderate: Moderate: Slight _--_----- Moderate: Slight _--_---_- Moderate: Good to fair: 
DE Bvwnecocuecs moderate moderate moderate moderate moderate 
permeability permeability shrink-swell shrink-swell shrink-swell 
at a depth of at a depth of potential, potential. otential be- 
28 inches. 28 inches. ow a depth of 
28 inches. 
*Divide; Dm____| Severe: high Severe: high Severe: sea- Moderate or Severe: mod- | Moderate: Fair: some- 
For Marys- water table; water table; sonal high severe: erately rapid somewhat what poorly 
land part, ossible pol- moderately water table. seasonal ermeabil- poorly drained; mod- 
see Marys- ution haz- rapid per- high water ity; possible drained. erate suscepti- 
land series. ard. meability; table. ollution bility to frost 
por pol- azard; sea- action. 
lution hazard. sonal high 


water table. 
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properties of the soils—Continued 


Suitability as source of— Soil features affecting— 


Pond Embankments, Terraces 
Sand Topsoil reservoir dikes, and Drainage Irrigation and Grassed 
and gravel areas levees diversions waterways 

Unsuited _____- Fair: silty Slow permeabil- | Fair to good Slow permeabil- {| Moderately slow | Slow permea- Somewhat 
clay loam. ity; seasonal stability and ity; seasonal intake rate; bility; poorly 

water table. compaction water table. moderate or clayey; mod- drained; slow 
characteris- high available erately alka- permeability. 
ties: low see- water capac- line. 
page; medi- ity; seasonal 
um to high water table. 
compressi- 
bility. 

Unsuited _____- Poor: poorly Seasonal high Fair to poor Poorly drained; High available Structure is Structure is 

drained. water table; stability and high water water capac- generall generally not 
moderately compaction table. ity; high water not needed needed be- 
rapid permea- characteris- table; poorly because soils cause soils 
bility. ties; medium drained. are level. are level, 
compressi- 
bility. 

Unsuited ___-_- Poor: thin Steep slopes; low| Fair to good Rapid surface Moderately slow | Steep slopes; Erosion hazard 
topsoil; storage poten- stability and runoff on steep intake rate; erosion haz- on the stee 
slopes are tial; moder- compaction slopes; well high available ard on out- slopes; mod- 
more than 15 ately slow per- characteris- drained. water capac- let; moder- erate perme- 
percent in meability in tics; good re- ity; steep ately slow ability. 
places. substratum. sistance to slopes. permeability 

piping; medi- in substra- 
um to high tum. 
compressi- 

; bility. 

Unsuited _____- Fair in upper 8 | Very slow per- Fair to poor Very slow per- Unsuited ------- Very slow per- | Claypan subsoil 
inches; poor meability. stability and meability. meability at shallow 
below that compaction depths; mod- 
depth. characteris- erate to high 

tics; medium available 

to high com- water capac- 
ressibility; ity; moder- 
ow seepage; ately well 

good resist- drained. 

ance to pip- 

ing. 

Unsuited -_-_-- Poor: poorly Moderately slow| Fair stability Poorly drained: Poorly drained; Not applicable _| Not applicable. 

drained. permeability; and compac- seasonal high seasonal high 
seasonal high tion charac- water table; water table. 
water table. teristics; subject to 
medium flooding. 
compressi- 
bility; mod- 
erate to low 
permeability 
when com- 
. pacted. 

Unsuited -__-__ Good in upper | Somewhat ex- Fair to good Somewhat ex- Moderate or high| Susceptible to | Subject to 
16 inches; cessively stability and cessively available soil blowing; water ero- 
poor below drained; compaction drained. water capac- somewhat sion; some- 
that depth. moderate per- characteris- ity; moderate excessively what ex- 

meability be- ties; low to intake rate; drained. cessively 
low a depth of moderate per- hazard of soil drained. 
28 inches. meability blowing. 
when com- 
. pacted. 
Poor: high Good___------- Seasonal high Fair to good Seasonal high Moderately slow | Not applicable _| Not applicable. 
water table; water table; stability and water table at intake rate; 
excessive rapid permea- compaction a depth of 3 to seasonal high 
fines. bility in sand characteris- 5 feet; moder- water table; 
and gravel. ties; slight to ately well low or mod- 
medium drained to erate available 
compressibil- somewhat water capac- 
ity; poor to poorly ity. 
good resist- drained; rapid 
ance to pip- permeability 
ing. in substratum. 
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Soil series and 


Dovray: Dv --.-- 


For Zell part 
of EeC, see 
Zell series. 


*Embden: Eh __ 
For Hamar 
part, see 
Hamar 
series, 


*Fordville: 
FdA, FeB. 
For Renshaw 


FuE, FvE. 
For Aastad 
art of 
oA, FoB, 
FoC, FoD, 
and FsB, 
see Aastad 
series. For 
Buse part 
of Fu. 
FuD, FuE, 
and FvE, 
see Buse 
series, 
Gardena: 


Ga _-_- 


ity. 


SOIL SURVEY 


Degree and kinds of limitations for— 


Septic-tank Dwellings 
absorption Sewage Shallow with 
fields lagoons excavations basements 
: Severe: slow | Slight --------- Moderate: Moderate or 
permeabil- seasonal severe: 
ity. water table moderate or 
below a high shrink- 
depth of 4 swell poten- 
feet. tial; moder- 
ate potential 
frost action. 

Severe: very | Slight--.------ Severe: clay; | Severe: high 
slow perme- poorly shrink-swell 
ability. drained. potential; 

poorly 
drained. 

Slight to mod- | Moderate: Slight -------- Slight-u-csse2 
erate: moderate 
moderate per-| _ permeabil- 
meability. ity. 

Slight _-----__- Severe: mod- | Moderate: Slight or mod- 

erately rapid moderately erate: 
ermeabil- well drained. moderately 
ity; possible well drained. 
ollution 
azard. 

Slight: possi- | Severe: rapid} Severe: sand | Slight -----__- 4 
ble pollution permeability and gravel 
hazard. in substra- below a 

tum; pollu- depth of 20 
tion hazard. inches. 

Severe: mod- | Slight if slopes) Slight if slopes| Moderate or 
erately slow are less than are less than severe: 
permeability 2 percent. Pp ae hit moderate or 
in the under- Moderate if oderate if high shrink- 
lying mate- slopes are 2 slopes are 9 swell poten- 
rial. to 6 percent. to 15 per- tial. Severe 

Severe if cent. Severe if slopes are 
slopes are if slopes are more than 15 
more than 6 more than 15 percent. 
percent. percent. 

Slight or mod- | Moderate: Moderate: Moderate: 
erate: moderate moderately moderately 
moderate permeabil- well drained. well drained. 
permeabil- ity. 


TABLE 5.—Interpretations of engineering 


ee 


Sanitary 
land fill! 


Moderate: 


clay 


loam; 


somewhat 


poorly 
drained. 


Severe: 


poorly 
drained. 


Severe: 


clay; 


mod- 


erately rapid 

permeability; 
ossible pol- 
ution haz- 


ard. 


Severe: 
permeabil- 
ity in sand 


and 


pollution 
hazard. 


Moderate: 
loam and 


rapid 


gravel; 


clay loam. 
Severe if 
slopes are 
more than 25 
percent. 


Local roads 
and streets 


Moderate or 
severe: 
moderate or 
high shrink- 
swell poten- 
tial; moder- 
ate suscep- 
tibility to 
frost action. 

Severe: high 
shrink-swell 
potential; 
poorly 
drained. 


Moderate: ML 
material that 
has plasticity 
index of less 
than 15. 


Slight or mod- 
erate: 
moderate if 
fines of more 
than 30 per- 
cent. 


Moderate or 
severe: 
moderate or 
high shrink- 
swell poten- 
tial. Severe 
if slopes are 
more than 15 
percent, 


Severe: high 
susceptibil- 
ity to frost 
action. 


Road fill 


Fair or poor: 
moderate or 
high shrink- 
swell poten- 
tial; moder- 
ate suscepti- 
bility to frost 
action. 


Poor: high 
shrink-swell 
potential; 


poorly 
drained. 


Fair: ML mate- 
rial that has 
plasticity in- 
dex of less 
than 15. 


Good or fair: 7 
if fines of more 
than 30 per- 
cent. 


Good below a 
depth of 20 
inches; fair 
above. 


Fair or poor: 
moderate or 
high shrink- 
swell poten- 
tial. Poor if 
AASHO group 
index is more 
than 8. 


Poor: ae 
susceptibility 
to frost action. 


ROBERTS COUNTY, SOUTH DAKOTA 


properties of the soils—Continued 


Suitability as source of— 


Pond 


Sand Topsoil reservoir 
and gravel areas 
Unsuited -___- Good to a depth] Slow permeabil- 
of 6 inches; ity; seasonal 
fair at a water table 
depth of 6 to below a depth 
11 inches. of 4 feet. 

Unsuited -.---4 Poor: poorly Very slow per- 
drained; meability; sea- 
clay. sonal water 

table. 

Unsuited .___- Go0d ne scceece Moderate per- 

meability. 

Unsuited ____- Good____------ Moderately 

rapid permea- 
bility; possible 
pollution haz- 

ard. 

Good to fair be-| Good._...____- Rapid permea- 
low a depth bility in sand 
of 20 inches, and gravel. 
depending 
on amount of 
fines. 

Unsuited _____ | Good in upper | Moderate per- 

6 inches; fair meability in 

below that subsoil; mod- 

depth. erately slow 
in substratum. 

Unsuited ____- Good___----__- Moderate per- 


meability; 
water table at 
a depth of 5 
feet. 


Embankments, 
dikes, and 
levees 


Fair to good 
stability and 
compaction 
characteris- 
ties; medium 
compressi- 
bility; low 
seepage 
rate. 

Poor stability 
and compac- 
tion charac- 
teristics; 
high com- 
pressibility; 
good resist- 
ance to pip- 
ing; low see- 
page. 

Fair to poor 
stability and 
compaction 
characteris- 
ties; medium 
to high com- 
pressibility; 
poor to good 
resistance to 
piping. 

Fair to poor 
stability and 
compaction 
characteris- 
ties; medium 
compressi- 
bility; poor 
resistance to 
piping. 

Fair stability 
and compac- 
tion charac- 
teristics; 
slight to 
medium 
compressi- 
bility; poor 
resistance to 
piping. 

Fair to good 
stability and 
compaction 
characteris- 
tics; medium 
compressi- 
bility; good 
resistance to 
piping. 


Fair to poor 
stability and 
compaction 
character- 
ties; medium 
compressi- 
bility; fair to 
poor resist- 
ance to pip- 
ing. 


Soil features 


Drainage 


Slow permeabil- 
ity; somewhat 
poorly 
drained; water 
table below a 
depth of 4 feet. 


Poorly drained; 
water table 
below a depth 
of 4 feet; clay; 
very slow per- 
meability. 


Moderate per- 
meability; well 
drained. 


Moderately well 
drained; mod- 
erately rapid 
permeability. 


Well drained; 
sand and 
avel below a 
epth of 20 
inches. 


Well drained __-- 


Moderately well 
drained; mod- 
erate permea- 
bility. 


affecting— 


Moderately slow 
intake rate; 
high available 
water capac- 
ity. 


Very slow intake 
rate; low or 
moderate 
available 
water capac- 
ity. 


Moderate intake 
rate; high 
available 
water capac- 
ity. 


Moderately 
rapid intake 
rate; moderate 
available 
water capac- 
ity. 


Low or moderate 
available 
water capac- 
ity; moderate 
intake rate; 
sand and 
gravel below a 
depth of 20 
inches. 


Slow intake rate; 
high available 
water capac- 
ity; erosion 
hazard if slop- 
ing. 


Moderately slow 
intake rate; 
high available 
water capac- 
ity. 


Terraces 
__and 
diversions 


Not applicable _ 


Not applicable — 


Subject to ero- 
sion and soil 
blowing; 
channels 
subject to 
siltation. 


a ect to soil 
blowing; 
see aaa 
rapid per- 
reabiley 


Underlain with 
sand ie a 
gravel; rapi 

cemeabilliy 

elow a 
depth of 20 
inches. 


Short irregular 
slopes; mod- 
erate perme- 
ability in 
subsoil. 


Not applicable _ 
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Grassed 
waterways 


Not applicable. 


Not applicable. 


Slopes subject 
to water ero- 
sion; high 
available 
water capac- 
ity. 


Moderate avail- 
able water 
capacity; 
moderately 
rapid per- 
meability. 


Low or moder- 
ate available 
water capac- 
ity. 


Well drained; 
high avail- 
able water 
capacity; 
erosion haz- 
ard if sloping. 


Not applicable. 
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Soil series and 
map symbols 


Glyndon: GyA-- 


Hamar: Ha -.-- 


*Hamerly: 
HbA, HcA, 
HcB. 

For Tonka 
part of 
HbA, see 
Tonka 
series. For 
Vallers 
part of 
HcA, and 
HcB, see 
Vallers 
series, 

*Hattie: HdD, 
HdE, HkD. 

For Kloten 

art of 

kD, see 
Kloten 
series. 


Hecla: HmA-_--- 
For Hamar 
art, see 
amar 
series. 


*Heimdal: 
HsB, HsC, HvA, 
HvB. 

For Sisseton 


see Sisse- 
ton series. 
For Svea 


Mapped only 
in a com- 
plex with 
the Hattie 
soils. 


Slight: 


Septic-tank 
absorption 
fields 


Severe: sea- 
sonal high 
water table. 


Severe: high 
water table. 


Severe: sea- 
sonal water 
table; mod- 
erately slow 

ermeability 
in substra- 
tum. 


Severe: slow 
permeabil- 
ity. 


pos- 
sible pollu- 
tion hazard. 


Slight if slopes 


are less than 
9 percent. 
Moderate 

if slopes 

are 9 to 15 
percent. Se- 
vere if slopes 
are more 
than 15 per- 
cent. 


Severe: 


steep slopes; 
shale at a 
depth of 16 
inches. 


Sewage 
lagoons 


Severe: sea- 
sonal high 
water table. 


Severe: high 
water table; 
rapid perme- 
ability; pol- 
lution haz- 
ard. 


Moderate or 
severe: 
seasonal 
water table. 


Severe: 
slopes are 
more than 6 
percent, 


Severe: mod- 
erately rapid 
ermeabil- 
ity; pollution 
hazard. 


Severe; mod- 
erately rapid 
permeabil- 
ity. 


Severe: 
steep slopes. 


SOIL SURVEY 


Degree and kinds of limitations for— 


Shallow 
excavations 


Severe: sea- 
sonal high 
water table. 


Severe: 
ea 
oorly 
teed or 
poorly 
drained; sea- 
sonal high 
water table; 
sandy. 


Moderate or 
severe: 
moderately 
well drained 
or somewhat 
poorly 
drained; sea- 
sonal water 
table at a 
depth of 3 to 
4 feet. 


Severe: 
clayey. 


Severe: 
sandy. 


Slight if slopes 
are less than 
9 percent. 
Moderate if 
slopes are 9 
to 15 per- 
cent. Severe 
if slopes are 
more than 15 
percent. 


Severe: 
steep slopes; 
shale at a 
depth of 16 
inches. 


basements 


Moderate or 
severe: 
moderately 
well drained 
or oe 
poor 
Brain edi 
high water 
table; high 

otentia 
rost action. 

Severe: 
sonnet 
poorly 
drained or 
poorly 
drained; sea- 
sonal high 
water table. 


Moderate or 
severe: 
moderately 
well drained 
or somewhat 


poorly 
drained. 


Severe: high 
shrink-swell 
potential. 


Slight or mod- 
erate: 
moderately 
well drained; 
water table 
below a 
depth of 4 


feet. 

Slight if slopes 
are less than 
9 percent. 
Moderate if 
slopes are 9 
to 15 per- 
cent. Severe 
if slopes are 
more than 15 
percent. 


Severe: shale 
at a depth of 
16 inches. 


TABLE 5.—Interpretations of engineering 


ary 
land fill ! 


Severe: sea- 
sonal high 
water table. 


Severe: 
rapid per- 
meability; 
seasonal 
high water 
table. 


Severe; sea- 
sonal water 
table. 


Severe: clay 
and clay 
loam. 


Severe: mod- 
erately rapid 
ermeabil- 
ity; possible 
pollution 
hazard. 


Severe: mod- 
erately rapid 
permeabil- 
ity. 


Severe: 
steep slopes; 
shale at a 
depth of 16 
inches. 


Loeal roads 
and streets 


Severe: se- 
vere suscep- 
tibility to 
frost action; 
somewhat 
poorly 
drained or 
moderately 
well drained. 


Moderate or 
severe: 
somewhat 
poorly 
drained or 
poorly 
drained; 
moderately 
susceptible 
to frost 
action. 

Severe: high 
susceptibil- 
ity to frost 
action; sea- 
sonal water 
table. 


Severe: high 
shrink-swell 
potential. 


Slight or mod- 
erate: 
moderate if 
fines are 
more than 30 
percent. 


Moderate: 
ML or CL 
material that 
has plastic- 
ity index of 
less than 15; 
severe if 
slopes are 
more than 15) 
percent, 


Severe: shale 
at a depth of 
16 inches. 


<< F 


Road fill 


Poor: high 
susceptibility 
to frost action. 


Fair or poor: 
somewhat 
poorly drained 
or poorly 
drained; mod- 
erately sus- 
ceptible to 
frost action. 


Fair: moder- 
ate shrink- 
swell poten- 
tial. 


Poor: high 
shrink-swell 
potential. 


Good or fair: 
fair if fines are 
more than 30 
percent. 


Fair: ML or CL 
material that 
has plasticity 
index of less 
than 15. 


Poor: shale at al 
depth of 16 
inches. 


ROBERTS COUNTY, SOUTH DAKOTA 


properties of the soils—Continued 


Suitability as source of— 


Sand 
and gravel 


Unsuited ______ 


Unsuited ______ Good in upper 
8 inches; 
poor below 
that depth; 


sandy. 


Unsuited __-.__ Fair in upper 


11 inches. 


Fair in upper 8 
inches if” 
slopes are 
less than 15 
percent; 
poor if more 
than 15 per- 
eent. 


Unsuited _____ ‘ 


Unsuited ______| Poor: sandy —- 


Unsuited ___.._ 


Unsuited __---- steep 


slopes. 


Pond 
reservoir 
areas 


Moderate per- 
meability; 
high water 
table. 


High water 
table; rapid 
permeability; 
sandy. 


Moderate per- 
meability in 
subsoil; sea- 
sonal water 
table. 


Slow permea- 
bility; steep 
slopes. 


Moderately 
rapid permea- 
bility; water 
table at a 
depth of 4 to 10 
feet. 


Moderately 
rapid permea- 
bility; possi- 
ble seepage. 


Shallow to shale; 
seepage may 


be excessive in ! 


fractured 
shale. 


Embankments, 
dikes, and 
levees 


Fair to poor 
stability and 
compaction 
characteris- 
tics; medium 
compressi- 
bility; fair to 
poor resist- 
ance to pip- 
ing. 


Fair to good 
stability and 
compaction 
characteris- 
ties; suscep- 
tible to see- 
page and 
piping. 


Fair to good 
stability and 
compaction 
characteris- 
tics; medium 
compressi- 
bility; poor 
to good re- 
sistance to 
piping. 


Fair to poor 
stability and 
compaction 
characteris- 
tics; medium 
to high com- 
pressibility; 
good resist- 
ance to pip- 


ing. 

Fair to good 
stability and 
compaction 
characteris- 
tics; suscep- 
tibility to 
seepage and 
piping. 

Fair stability 
and compac- 
tion charac- 
teristics; 
medium 
compressi- 
bility; poor 
to good re- 
sistance to 
piping. 


Shale at a 
depth of 16 
inches; may 
be subject to 
slippage. 


Drainage 


Moderately well 
drained or 
somewhat 
poorly 
drained; sea- 
sonal high 
water table; 
moderate per- 
meability. 


Somewhat 
poorly drained 
or poorly 
drained; sea- 
sonal high 
water table. 


Moderately well 
drained or 
somewhat 
poorly 
drained; sea- 
sonal water 
table ata 
depth of 8 to 4 
feet. 


Well drained ___- 


Moderately well 
drained; 
sandy; water 
table at a 
depth of 4 to 10 
feet. 


Well drained; 
moderately 
rapid permea- 
bility. 


Well drained __-_ 


Soil features affecting— 


Moderately slow 


Low or moderate 


High available 


Slow intake rate; 


Low or moderate 


Moderate intake 


Not applicable___ 


Irrigation 


intake rate; 
high available 
water capac- 
ity; water 
table at a 
depth of 2 to 5 
feet. 


available 
water capac- 
ity; moder- 
ately rapid 
intake rate; 
seasonal high 
water table. 


water capac- 
ity; moder- 
ately slow in- 
take rate; sea- 
sonal water 
table at a 
depth of 3 to 4 
feet. 


moderate 
available 
water capac- 
ity; steep 
slopes. 


available wa- 
ter capacity; 
very rapid in- 
take rate. 


rate; high 
available 
water capac- 
ity. 
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Terraces 
and 
diversions 


Not applicable _ 


Not applicable _ 


Short, irregu- 
lar slopes; 
high lime 
content; 
moderate 
permeability 
in subsoil. 


Clayey subsoil; 
slow permea- 
bility; ero- 
sion hazard. 


Sandy; moder- 
erately rapid 
permeabil- 
ity; soil 
blowing haz- 
ard. 


Short irregular 
slopes; mod- 
erately rapid 
permeabil- 
ity. 


Shale at a 
depth of 16 
inches; 
steep 
slopes 


Grassed 
waterways 


Not applicable. 


Not applicable. 


High available 
water capac- 
ity; high lime 
content; mod- 
erately well 
drained or 
somewhat 
poorly 
drained, 


Clayey subsoil; 
erosion haz- 
ard; moder- 
ate available 
water capac- 
ity. 


Sandy; low or 
moderate 
available wa- 
ter capacity; 
subject to 
soil blowing. 


Erosion hazard 
on slopes; 
high avail- 
able water 
capacity; 
situation haz- 
ard. 


Erosion hazard 
where shale 
is exposed on 
steep slopes. 
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Degree and kinds of limitations for— 


TABLE 5.—Interpretations of engineering 


Soil series and Septic-tank Dwellings 
map symbols absorption Sewage Shallow with Sanitary 
fields lagoons excavations basements land fill ! 
LaDelle: La_---- Severe: sea- Severe: mod- | Severe: sea- Severe: sub- Severe: sea- 
sonal water erate perme- sonal water ject to occa- sonal water 
table at a ability; sub- table; sub- sional fiood- table; sub- 
depth of 4 ject to flood- ject to flood- ing. ject to occa- 
feet; subject ing. ing. sional fiood- 
to flooding. ing. 
Lamoure: Lm _.. | Severe: high | Severe: high Severe: sub- Severe: Severe: 
water table; water table; ject to flood- poorly poorly 
subject to subject to ing; seasonal drained; sub- drained; sub- 
flooding. flooding. high water ject to flood- ject to flood- 
table. ing. ing. 
Loamy Fluva- 
quents: Lt. 
Interpreta- 
tions not 
made. 
Ludden: Lu-_..- Severe: very | Severe: sub- Severe: Severe: Severe: 
slow perme- ject to flood- poorly poorly flooding haz- 
ability; high ing. drained; sub- drained; ard; high 


water table. 


ject to flood- 
ing; high 


high shrink- 
swell poten- 


water table. tial. 
Maddock: MaB, | Slight if slopes | Severe: rapid | Severe: Moderate if 
MaD. are less than ermeabil- sandy. slopes are 
9 percent. ity; pollu- less than 15 
Moderate if tion hazard. percent. Se- 
slopes are vere if slopes 
more than 9 are more 
percent. Se- than 15 per- 
vere if slopes cent. 
are more 
than 15 per- 
cent. 
Marsh: Mr. 
Interpreta- 
tions not 
made. 
Marysland: Mw . | Severe: sea- Severe: high | Severe: high | Severe: 
sonal high water table; water table; poorly 
water table; pollution poorly drained; 
ollution hazard. drained. high water 
azard. table. 
Parnell: Pa __..- Severe: Severe: sub- Severe: Severe: 
ponded; slow ject to pond- poorly poorly 
permeabil- ing; hig drained or drained or 
ity. water table. very poorly very poorly 
Slight if drained; sub- drained; 
water is not ject to pond- high shrink- 
likely to ing. swell poten- 
enter or tial; subject 
damage la- to ponding. 
goon. 


water table. 


Severe: rapid 
permeabil- 
ity; pollu- 
tion hazard. 


Severe: 
poorly 
drained; 
seasonal 
high water 
table. 


Severe: 
poorly 
drained or 
very poorly 
drained; sub- 
ject to pond- 
ing. 


Local roads 
and streets 


Severe: high 
susceptibil- 
ity to frost 
action; sub- 
ject to flood- 
ing. 


Severe: 
poorly 
drained; sub- 
ject to flood- 
ing. 


Severe: 
poorly 
drained; sub- 
ject to flood- 
ing; high 
shrink-swell 
potential. 

Moderate if 
slopes are 
less than 15 
percent. Se- 
vere if slopes 
are more 
than 15 per- 
cent. 


Severe: 
poorly 
drained; 
high water 
table; high 
susceptibil- 
ity to frost 
action. 


Severe: 
poorly 
drained or 
very poorly 
drained; 
high shrink- 
swell poten- 
tial; high 
susceptibil- 
ity to frost 
action. 


Poor: high sus- 
ceptibility to 
frost action. 


Poor: poorly 
drained; mod- 
erate or high 
shrink-swell 
potential; high 
susceptibil- 
ity to frost 
action. 


Poor: high 
shrink-swell 
potential. 


Good if slopes 
are less than 
15 percent. 
Fair if slopes 
are more than 
15 percent. 


Poor: poorly 
drained. 


Poor: high 
shrink-swell 
potential; 
poorly 
drained or 
very poorly 
drained. 
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properties of the sotls—Continued 


Topsoil 
Unsuited ____._ Good...-------- Moderate per- 
meability; sea- 
sonal water 
table below a 
depth of 4 feet. 
Unsuited ------ Poor: poorly High water 
drained. table; moder- 
ate permea- 
bility. 

Unsuited ____-- Poor: poorly High water 

drained. table; very 
slow permea- 
bility. 

Fair to poor for | Poor: loamy Rapid permea- 
sand; exces- sand. bility. 
sive fines. 

Poor: high Poor: poorly Rapid permea- 
water table; drained. bility in under- 
may have lying sand and 
excessive gravel; high 
fines. water table. 

Unsuited -____- Poor: poorly Slow permeabil- 

drained or ity; high water 
very poorly table; subject 
drained. to ponding. 


Suitability as source of— 


Embankments, 


dikes, and 
levees 


Fair stability 
and compac- 
tion charac- 
teristics; 
medium 
compressi- 
bility; poor 
to good re- 
sistance to 
seepage and 
piping. 

Fair to poor 
stability and 
compaction 
characteris- 
tics; medium 

to high com- 

pressibility; 
good resist- 
ance to see- 
page and 
piping. 
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Drainage 


Soil features affecting— 


Irrigation 


Terraces 
and 
diversions 


Grassed 
waterways 


Subject to oc- 
casional flood- 
ing; seasonal 
water table at 
a depth of 
more than 4 
feet; moder- 
ately well 
drained; mod- 
erate permea- 
bility. 

Poorly drained; 
water table at 
a depth of 2 to 
5 feet; subject 
to flooding. 


Poor stability 
and compac- 
tion charac- 
teristics; 
good resist- 
ance to pip- 


ing. 
Fair to good 
stability and 
compaction 
characteris- 
tics; poor re- 
sistance to 
piping; low 
compressi- 
bility. 


Poor stability 
and compac- 
tion charac- 
teristics; 
medium 
compressi- 
bility; poor 
resistance to 
piping. 

Fair to poor 

stability and 

compaction 
characteris- 
tics; good re- 
sistance to 
seepage and 
piping. 


Poorly drained; 
very slow per- 
meability; sub- 
ject to flood- 
ing. 


Well drained; 
rapid permea- 
bility; sandy. 


Poorly drained; 
high water 
table; rapid 
permeability 
in underlying 
sand and 
gravel. 


Poorly drained 
or very poorly 
drained; de- 
pressions; 
slow permea- 
bility. 


High available 
water capac- 
ity; moderately 
slow water in- 
take rate; sea- 
sonal water 
table below a 
depth of 4 feet. 


Slow intake rate; 
subject to 
flooding; high 
available 
water capac- 
ity. 


Very slow intake 
rate; low or 
moderate 
available 
water capac- 
ity; subject to 
flooding. 

Low available 
water capac- 
ity; rapid in- 
take rate. 


Poorly drained; 
moderately 
slow intake 
rate; high 
water table. 


Slow intake rate; 
subject to 
ponding, high 
available 
water capac- 
ity. 


Structure is 
generall 
not needed. 


Structure is 
generall 
not needed. 


Not applicable - 


Sandy; rapid 
permeabil- 
ity; soil 
bowing haz- 

rd. 


Not applicable - 


Not applicable - 


Generally not 


needed. 


Generally not 
needed. 


Not applicable. 


Low available 
water capac- 
ity; soil blow- 
ing hazard; 
dificult to 
vegetate. 


Not applicable. 


Not applicable. 
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SOIL SURVEY 
TABLE 5.—Interpretations of engineering 


Degree and kinds of limitations for— 
Soil series and Septic-tank Dwellings 
map symbols absorption Sewage Shallow with Sanitary Loeal roads Road fill 
fields lagoons excavations basements land fill? and streets 

*Peever: PeA, Severe: slow Slight in nearly | Moderate or Severe: high Moderate or Severe: high Poor: high 
PeB, PeC, permeabil- level areas. severe: shrink-swell severe: shrink-swell shrink-swell 
PhA, Pk. ity. Moderate if clay or clay potential. clay loam or potential. potential. 

For Cavour slopes are 2 loam, clay. 

art of to 6 percent. 
hA, see Severe if 

Cavour slopes are 

series. For more than 6 

Tonka part percent. 

of Pk, see 

Tonka 

series. 

Playmoor: Pm-...| Severe: sea- Severe: high Severe: Severe: Severe: Severe: Poor: poorly 
sonal high water table; poorly poorly poorly poorly drained; mod- 
water table. subject to drained; sea- drained; sub- drained; sub- drained; erate or high 

flooding. sonal high ject to flood- ject to flood- moderate or shrink-swell 
water table. ing; high ing; high high shrink- potential; high 
water table. water table. swell poten- susceptibility 
tial; subject to frost action. 
to flooding. 

Poinsett: PoA, Slight or mod- | Moderate: Slight ...------ Moderate: Slight ____-____. Severe: Poor: AASHO 
PoB. erate: moderate moderate AASHO group index 

moderate permeabil- shrink-swell group index more than 8. 
permeabil- ity. potential. more than 8. 
ity. 
Rauville: Ra .-.| Severe: high | Severe: high | Severe: very | Severe: very | Severe: very | Severe: very | Poor: very 
water table. water table; poorly poorly poorly poorly poorly 
very poorly drained; drained; drained. drained; drained; high 
drained. high water high water high water susceptibility 
table. table. table: high to frost action. 
susceptibil- 
ity to frost 
action, 

*Renshaw: Slight: possi- | Severe: rapid | Moderate or Slight if slopes | Severe: rapid | Slight if slopes | Good below a 
ReA, ReB, ble pollutien permeability severe: are less than ermeability are less than depth of 15 
RhB, RhD, hazard. in sand and sand and 9 percent. in sand and 9 percent. inches. Fair if 
Rse. gravel; pol- gravel sub- Moderate if gravel; pos- Moderate if slopes are 15 

For Sioux lution haz- stratum. slopes are 9 sible pollu- slopes are 9 to 25 percent. 
part of ard. to 15 per- tion hazard. to 15 per- Poor if slopes 
RhB, RhD, cent. Severe cent. Severe are more than 
and RsE, if slopes are if slopes are 25 percent. 
see Sioux more than 15 more than 15 
series. percent. percent. 

Rentill: RtA, Severe: mod- | Slight if slopes | Moderate or Severe: high | Moderate or Severe: high | Poor: high 
RIB. erately slow are less than severe: shrink-swell severe: shrink-swell shrink-swell 

permeability 2 percent. clay loam potential. elay loam potential. otential be- 
or slow per- Moderate if | clay in and clay in low a depth of 
meability be- slopes are 2 substratum. substratum. of 21 inches. 
low a depth to 6 percent. 

21 inches. 

Sandy lake 
beaches: Sb. 

Interpreta- 
tions not 
made. 

Sieche: ScF_____ Severe: Severe: Severe: Severe: Moderate if Severe: Fair or poor: 
slopes are slopes are slopes are slopes are slopes are 15 slopes are moderate or 
more than 15 more than 15 more than 15 more than 15 to 25 per- more than 15 high shrink- 
percent. percent. percent. percent. cent. Severe percent. swell poten- 

if slopes are tial; poor if 

more than 25 slopes are 

percent. more than 25 
cent. 


ROBERTS COUNTY, SOUTH DAKOTA 


properties of the soils—Continued 


Sand 
and gravel 


Unsuited ___-___ 


Unsuited ______ 


Unsuited ______ 


Unsuited _-__.- 


Fair to poor: 
excessive 
fines. 


Unsuited _____- 


Unsuited -____- 


Suitability as source of— 


Pond Embankments, Terraces 


Topsoil 


Fair to a depth 
of 7 inches; 
clay loam; 
poor below 
that depth. 


Poor: poorly 
drained; 
salinity. 


Good to a depth 
of 6 inches; 
fair below 
that depth; 
silty clay 
loam. 


Poor: very 
poorly 
drained. 


Poor: sand 
and gravel to 
a depth of 15 
inches. 


Good to a depth 
of 12 inches; 
Ale be- 

ow that 
depth. 


Poor; slopes 
are more 
than 15 per- 
cent. 


reservoir 


areas 


Slow permeabil- 
ity; low see- 
page. 


Moderately slow 
permeability; 
seasonal high 
water table. 


Moderate per- 
meability; sub- 
ject to seepage 
in substratum. 


Very poorly | 
drained; high 
water table. 


Rapid permea- 
bility in sand 
and gravel; high 
seepage. 


Slow permea- 
bility below a 
depth of 20 
inches; gravelly 
in upper part. 


dikes, and 
levees 


Fair to 
stability and 
compaction 
characteris- 
tics; good re- 
sistance to 
seepage and 


piping. 


Fair to poor 
stability and 
compaction 
characteris- 
ties; high 
compressi- 
bility; good 
resistance to 
seepage and 
piping. 

Fair to poor 
stability and 
compaction 
characteris- 
ties; medium 
to high com- 
pressibility; 
poor to good 
resistance to 
piping. 

Fair to poor 
compaction 
characteris- 
tics; medium 
compressi- 
bility. 


Good stability 
and compac- 
tion charac- 
teristics; 
susceptibil- 
ity to seep- 
age and pip- 
ing. 


Fair to good 
stability; 
medium to 
high com- 
pressibility. 


Fair to poor 
stability and 
compaction 
characteris- 
ties; good re- 
sistance to 
seepage and 
piping. 


Soil features affecting— 


Drainage 


Well drained; 
nearly level 
to sloping; 
slow permea- 
bility. 


Poorly drained; 
moderately 
slow permea- 
bility; subject 
to flooding. 


Well drained; 
nearly level to 
gently sloping; 
moderate per- 
meability. 


Very poorly 
drained; high 
water table. 


Somewhat ex- 
cessively 
drained; 
nearly wake to 
steep; ate 

permeability 
fs substratum. 


Well drained; 
thin gravel; 
moderately 
slow permea- 
bility or slow 

ermeability 


In substratum, 


Well drained; 
hilly to steep. 


Irrigation 


and 
diversions 


Slow intake rate; 
moderate or 
high available 
water capac- 
ity. 


High salinity; 
subject to 
flooding; 
poorly 
drained. 


Moderately slow 
intake rate; 
high available 
water capac- 


ity. 


vey poy 
drained 


Low available 
water capac- 
ity; rapid in- 
take rate; ero- 
sion hazard on 
the steep 
slopes. 


Moderate or high 
available 
water capac- 
ity; thin 
gravel; mod- 
erately rapid 
intake rate. 


Not applicable __~ 


Slow permea- 
bility; 
clayey. 


Not applicable _ 


Nearly level to 
gently slop- 
ing; moder- 
ate permea- 
bility. 


Not applicable - 


Shallow to 
sand and 
gravel. 


Gravelly; mod- 
erately slow 
permeability 
or slow per- 
meability in 
underlying 
material. 


Not applicable - 
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Grassed 
waterways 


Erosion hazard 
on slopes; 
clayey; mod- 
erate or high 
available water 
capacity. 


Not applicable. 


Slight erosion 
hazard; high 
available 
water capac- 
ity; nearly 
level to 
gently slop- 
ing. 


Not applicable. 


Subject to ero- 
sion; low 
available wa- 
ter capacity. 


Gravelly; mod- 
erately slow 
permeability 
or slow per- 
meability in 
underlying 
material; 
moderate or 
high avail- 
able water 
capacity. 


Not applicable. 
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Soil series and Septic-tank 


Sewage 
lagoons 


map symbols 


Mapped only 
in a com- 
plex with 
the Ren- 
shaw soils. 


*Sisseton: SsF, 
StD. 
For Heimdal 


Svea: 


Sverdrup: SwA, 
SwB. 


Tonka: 


absorption 
fields 


Severe: slow 
permeabil- 
Ity. 


Slight if slopes 
are less than 
9 percent. 
Moderate if 
slopes are 9 
to 15 per- 
cent. Severe 
if slopes are 
more than 15 


slopes are 
less than 15 
percent. Se- 
vere if slopes 
are more 
than 15 per- 
cent, 


Severe: mod- 
erately slow 
permeability 
in substra- 
tum. 


Slight: _possi- 
ble pollution 
hazard, 


Severe: slow 
ermeabil- 
ity; subject 
to ponding. 


SOIL SURVEY 


TABLE 5.—Interpretations of engineering 


Degree and kinds of limitations for— 


Slight if slopes 
are less than 
2 percent. 
Moderate if 
slopes are 
more than 2 
percent. 


Severe: rapid 
permeabil- 
ity. 


Moderate if 
slopes are 2 
to 6 percent. 
Severe if 
slopes are 
more than 6 
percent. 


Slight if slopes 
are less than 
2 percent. 
Moderate if 
slopes are 2 
to 7 percent. 
Severe if 
slopes are 
more than 7 
percent. 

Severe: mod- 
erately rapid 

ermeabil- 

ity; pollu- 
tion hazard. 


Shallow 
excavations 


Severe: 


silty 
clay. 


Severe: sand 
and gravel 
below a 
depth of 7 
inches. 


Slight if spe 
are less than 
9 percent. 
Moderate if 
slopes are 9 
to 15 per- 
cent. Severe 
if slopes are 
more than 15 
percent. 


Moderate: 
moderately 
well drained. 


Severe: 
sandy; low 
sidewall sta- 
bility. 


Severe: 
poorly 
drained; sub- 
ject to pond- 
ing. 


Dwellings 
with 
basements 


Severe: high 
shrink-swell 
potential. 


Slight if slopes 
are less than 
9 percent. 
Moderate if 
slopes are 9 
to 15 per- 
cent. Severe 
if slopes are 
more than 15 
percent. 


Slight or mod- 
erate: low 
or moderate 
shrink-swell 

otential. 

evere if 
slopes are 
more than 15 
percent. 


Moderate: 
moderate 
shrink-swell 
potential. 
Severe if not 
protected 
from run-in 
water from 
adjacent 
slopes. 

Slight _..--_-_- 


pela 

oor 

Baoas 
high shrink- 
swell poten- 
tial; high po- 
tential frost 
action. 


Sanitary 
land fiJl ? 


Severe: silty 


clay. 


Severe: rapid 
sche ay 
ity; pollution 

hazard. 


Slight if slopes 
are less than 
15 percent. 
Moderate if 
slopes are 15 
to 25 per- 
cent. Severe 
if slopes are 
more than 25 
percent. 


Slight if pro- 
tected from 
run-in water 
from adja- 
cent slopes. 


Severe: mod- 
erately rapid 
ermeabil- 
ity; possible 
ollution 
azard, 


boca 
poorly 
drained. 


Local roads Road fill 
and streets 
Tt 
Severe: high | Poor: high 
shrink-swell shrink-swell 
potential. potential. 
Slight if slopes | Good below a 
are less depth of 7 
than 9 inches. Fair if 
athe slopes are 15 
oderate if to 25 percent. 


slopes are 9 
to 15 per- 
cent. Severe 
if slopes are 
more than 15 
percent. 


Moderate if 
slopes are 
less than 15 
percent. Se- 
vere if slopes 
are more 
than 15 per- 
cent. 


Severe: high 
susceptibil- 
ity to frost 
action. 


Slight to mod- 
erate: fines 
range from 5 
to 50 per- 
cent. 


saa 

poorly 
drained; 
high shrink- 
swell poten- 
tial; high 
susceptibil- 
ity to frost 
action. 


Poor if slopes 
are more than 
25 percent. 


Fair if slopes are 
less than 25 
percent, ML 
material that 
has plasticity 
index of less 
than 15. 


Fair: moderate 
shrink-swell 
potential. 


Good to fair: 
fines range 
from 5 to 50 
percent. 


Poor: poorly 
drained; ing 
shrink-swe 
potential; high 
susceptibility 
to frost action. 


ROBERTS COUNTY, SOUTH DAKOTA 


properties of the soils—Continued 


Sand 
and gravel 


[Unsuited ---.-- 


Good or fair, 
depending 
on content of 
fines. 


Unsuited -_..-4 


Good to poor 
for sand be- 
low a depth 
of 2 feet, de- 
pending on 
fines. 


lUnsuited ------ 


Topsoil 


Poor: 
clay. 


silty 


Poor: thin 
surface 
layer. 


Poor: thin 
surface 
layer. 


Poor: poorly 
drained; 
‘ood in 
rained 
areas. 


Pond 
reservoir 
areas 


Slow permeabil- 
ity; low seep- 
age. 


Rapid permea- 
bility; high 
seepage. 


Moderate per- 
meability; 
steep slopes 
in places. 


Moderate per- 
meability. 


Moderately 
rapid permea- 
bility; sus- 
ceptibility to 
seepage. 


Slow permea- 
bility; subject 
to ponding. 


Embankments, 
dikes, and 
levees 


Fair to poor 
stability and 
compaction 
characteris- 
ties; good re- 
sistance to 
seepage and 
piping; high 
compressi- 
bility. 

Good stability 
and compac- 
tion charac- 
teristics; 
susceptibil- 
ity to seep- 
age and 
piping. 


Fair stability 
and compac- 
tion charac- 
teristics; me- 
dium com- 

ressibility; 
‘air resist- 
ance to 
seepage; 
susceptible 
to piping. 

Fair to good 
stability and 
compaction 
characteris- 
ties; medium 
compressi- 
bility; good 
resistance to 
seepage and 
piping. 

Fair to good 
stability and 
compaction 
characteris- 
ties; slight 
compressi- 
bility; sus- 
ceptibility to 
seepage and 
piping. 

Fair to poor 
stability and 
compaction 
characteris- 
tics; medium 
to high com- 

ressibility; 
low seepage. 


oil features affecting— 


Drainage 


Well drained; 
nearly level to 
gently seine 
uplands; slow 
permeability. 


Excessively 
drained; rapid 
permeability. 


Well drained; 
undulating to 
rolling and 
steep uplands; 
moderate per- 
meability. 


Moderately well 
drained; toe 
slopes and 
swales; mod- 
erate permea- 
bility. 


Somewhat ex- 
cessively 
drained; 
nearly level to 


sloping up- 
lands; mod- 
erately rapid 
permeability. 


Slow permeabil- 
ity; subject 
ponding. 


Irrigation 


Very slow intake 
rate; moder- 
ate or high 
available 
water capac- 
ity. 


Very low or low 
available 
water capac- 
ity; very rapid 
intake rate. 


Moderate or high 


available 
water capac- 
ity; moderate 
intake rate; 
slopes subject 
to erosion. 


Moderately slow 
intake rate; 
high available 
water capac- 
ity. 


Low or moder- 
ate available 
water capac- 
ity; rapid in- 
take rate. 


Subject to pond- 
ing; clayey 
subsoil at a 
depth of 18 
inches; high 
available 
water capac- 
ity. 


Terraces 
and 
diversions 


a 


Long, smooth 
slopes; silty 
clay; slow 
permeabil- 
ity. 


Very shallow 
to sand and 
gravel. 


Gently undu- 
lating to 
steep, erodi- 
ble slopes; 
moderate 
permeabil- 
ity. 


Slow permea- 
bility below 
a depth of 25 
inches. 


Sandy substra- 
tum within a 
depth of 2 
feet; suscep- 
tibility to soil 
blowing. 


Not applicable - 
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a 
Ss 


Suitability as source of— 


Grassed 
waterways 


Moderate or 
high avail- 
able water 
capacity; 
silty ae 
gentle slopes; 
subject to 
erosion. 


Very low or 

low available 
water capacity; 
erosion haz- 
ard on the 
steep slopes; 
very shallow 
to sand and 
gravel. 


Erosion hazard; 
moderate or 
high avail- 
able water 
capacity; low 
fertility. 


High available 
water capac- 
ity high fer- 
tility; erosion 
hazard in 
sloping 
areas, 


Erosion hazard 
in sloping 
areas; low 
or moderate 
available 
water ca- 
ame soil 

lowing haz- 
ard. 


Not applicable. 
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TABLE 5.—Jnterpretations of engineering 


et 
Degree and kinds of limitations for— 
Soil series and Septic-tank Dwellings 
map symbols absorption Sewage Shallow with Sanitary Local roads Road fill 
fields lagoons excavations basements land fill! and streets 
Towner: To----- Severe: slow | Severe: sea- Severe: sea- Severe: sea- Severe: sea- Moderate: Fair: low or 
permeability sonal water sonal water sonal water sonal water low or mod- moderate 
in substra- table. table. table; mod- - table. erate shrink- shrink-swell 
tum, erate poten- swell poten- potential; ML 
tial frost tial; moder- or CL material 
action. ate suscepti- below a depth 
bility to frost of 25 inches. 
action. 
Ulen: Un ------- Severe: high | Severe: high | Severe: high | Severe: high | Severe: high | Moderate: Fair: some- 
water table; water table; water table. water table. water table; somewhat what poorly 
ollution rapid perme- ollution poorly drained; mod- 
azard. ability; pol- azard. drained; erate suscepti- 
lution haz- moderate bility to frost 
ard. susceptibil- action. 
ity to frost 
action. 
*Vallers: VhA_..| Severe: mod- | Severe: sea- Severe: Severe: Severe: Severe: Poor: poorly 
For Hamerly erately slow sonal high poorly poorly poorly poorly drained; mod- 
art, see ermeabil- water table; drained; sea- drained; sea- drained. drained; erate shrink- 
amerly ity; high slight if sonal high sonal high moderate swell poten- 
series, water table. drained. water table. water table; shrink-swell tial; high sus- 
high poten- otential; ceptibility to 
tial frost ac- igh suscep- frost action. 
tion. tibility to 
frost action. 
Vienna: VnA, Severe: mod- | Slight if slopes | Slight _._...-_ Moderate: Moderate: Severe: Poor: AASHO 
VnB, Vnc. erately slow are less than moderate clay loam AASHO oup in- 
ermeabil- 2 percent. shrink-swell below a group index lex is more 
ity below a Moderate if potential. depth of 21 is more than than 8. 
depth of 21 slopes are 2 inches. 8. 
inches. to 6 percent. 
Severe if 
slopes are 
more than 6 
percent. 
Waubay: Wa_-__.| Moderate or Moderate: Moderate: Moderate: Moderate: Severe: Poor: AASHO 
severe: moderate moderately moderate silty clay AASHO group index 
moderate permeabil- well drained. shrink-swell loam. group index is more than 8; 
permeability ity. potential; is more than plasticity in- 
in subsoil; moderately 8; Bier ed dex is more 
moderately well drained. index is than 15. 
slow below a Severe in more than 
depth of 47 areas that 1 
inches. receive run- 
off from ad- 
jacent 
slopes. 
*Zell: ZeD_____- Slight if slopes | Severe: Slight if slopes | Slight if slopes | Slight if slopes | Moderate if Fair: ML ma- 
For Eckman are less than slopes. are less than are less than are less than slopes are terial that has 
art, see 9 percent. 9 percent. 9 percent. 15 percent. less than 15 plasticity in- 
ckman Moderate if Moderate if Moderate if Moderate if percent. Se- dex of less 
series. slopes are 9 slopes are 9 slopes are 9 slopes more vere if slopes than 15. 
to 15 per- to 15 per- to 15 per- than 15 per- are more 
cent. Severe cent. Severe cent. Severe cent. than 15 per- 
if slopes are if slopes are if slopes are eent; ML 
more than 15 more than 15 more than 15 material that 
percent. percent, percent. has plastic- 
ity index of 
| less than 15. 


1 Onsite deep studies of the underlying strata, water tables, and hazards of aquifer pollution need to be made for landfills deeper than 5 or 6 feet. 
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properties of the soils—Continued 


Suitability as source of— 


Pond 
Sand Topsoil reservoir 
and gravel areas 
Unsuited -__--- Good to a depth | Seasonal water 
of 8 inches; table; slow 
poor below ermeability 
that depth. in substratum; 
sandy in upper 
25 inches. 
Unsuited -_.--- Good_..-_--.-- Seasonal high 
plans table; 
rapid perme- 
ability, 
Unsuited -__-_- Poor: poorly Moderately slow 
drained. permeability; 
seasonal high 
water table, 
Unsuited --__.. Good__--__---- Moderate per- 
meability in 
subsoil; mod- 
erately slow in 
underlying 
material, 
Unsuited .._--- Fair: silty Moderate: per- 
clay loam. meability; low 
seepage. 
Unsuited ___--_ Good to a depth | Moderate per- 
of 6 inches if meability. 
slopes are 
less than 9 
ercent. 
air if slopes 
are 9 to 15 


percent. Se- 
vere if slopes 
are more 
than 15 per- 
cent. 


Embankments, 
dikes, and 
levees 


Fair to good 
stability and 
compaction 
characteris- 
tics in upper 
25 inches; 
fair to poor 
stability and 
compaction 
characteris- 
tics in sub- 
stratum; low 
to medium 
compressi- 
bility. 

Fair stability; 
fair to good 
compaction 
characteris- 
tics; low 
compressi- 
bility; poor 
resistance 
to piping. 

Hoor te good 
stability and 
compaction 
characteris- 
ties; medium 
to high com- 
pressibility; 
poor to good 
resistance to 
piping. 

Fair to good 
stability and 
compaction 
characteris- 
ties; medium 
compressi- 
bility; good 
resistance to 
seepage and 
piping. 

Fair to poor 
stability and 
compaction 
characteris- 
tics; medium 
to high com- 
eg eae 
air to good 
resistance to 
seepage and 
piping. 


Poor stability 
and compac- 
tion charac- 
teristics; me- 
dium com- 
pressibility; 
poor resist- 
ance to 
seepage and 
piping. 


Soil features affecting— 


Drainage 


Moderately well 
drained; rapid 
permeability 
in upper 
25 inches; 
slow permea- 
bility in sub- 
stratum; sea- 
sonal water 
table. 


Rapid permea- 
bility; sea- 
sonal high 
water table. 


Moderately slow 
permeability; 
seasonal high 
water table. 


Well drained; 
moderately 
slow permea- 
bility in sub- 
stratum. 


Moderately well 
drained; silty 
clay loam; 
moderate per- 
meability in 
subsoil. 


Moderate per- 
meability; 
sloping to 
moderately 
steep. 


Irrigation 


Rapid intake 
rate; moder- 
ate or high 
available 
water capac- 
ity. 


Very rapid in- 
take rate; sea- 
sonal high 
water table; 
low available 
water capac- 
ity. 


High available 
water capac- 
ity; seasonal 
high water 
table; moder- 
ately slow in- 
take rate. 


High available 
water capac- 
ity; moder- 
ately slow in- 
take rate; ero- 
sion hazard in 
sloping areas. 


High available 
water capac- 
ity; moder- 
ately slow in- 
take rate; 
moderately 
well drained. 


Moderate in- 
take rate; ero- 
sion hazard; 
high available 
water capac- 
ity. 


Terraces 
and 


diversions 


Not applicable - 


Structure is 
general] 
not nesced 
because soils 
are nearly 
level. 


Structure is 
generally 
not needed 
because soils 
are nearly 
level. 


Moderately 
slow permea- 
bility below 
a depth of 21 
inches; long, 
smooth 
slopes. 


Structure is 
generall 
not needed 
because soils 
are nearly 
level. 


Erosion hazard 
at outlets; 
short, steep 
slopes. 
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Grassed 
waterways 


Not applicable. 


Generally not 
needed be- 
cause soils 
are nearly 
level. 


Generally not 
needed be- 
cause soils 
are nearly 
level. 


Sloping areas 
subject to 
erosion; high 
available 
water capac- 
ity. 


High available 
water capac- 
ity; moder- 
ately well 
drained; high 
fertility. 


Erosion hazard; 
high avail- 
able water 
capacity; thin 
surface layer. 
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TABLE 6.— 
[Tests performed by the South Dakota Department of Highways in accordance with 


Moisture-density ' 


Soil name and location Parent material Depth Maximum 


dry density 


Forman loam: Inches Percent Percent 
0.35 mile north and 120 feet west of southeast corner of | Glacial till. 8-21 103 18 
sec. 19, T. 126 N., R. 52 W. (Modal) 21-387 109 16 
37-62 109 18 
Heimdal loam: 
2,175 feet west and 85 feet south of northeast corner of | Silty and loamy glacial drift. 10-19 110 16 
sec. 6, T. 126 N., R. 51 W. (Modal) 19-33 116 15 
33-64 119 13 
Peever clay loam: 
0.23 mile west and 140 feet south of northeast corner of | Glacial till. 7-22 94 23 
sec. 26, T. 128 N., R. 52 W. (Modal) 22-38 102 21 
38-64 100 23 
Playmoor silty clay loam: 
1,848 feet north and 2,478 feet west of southeast corner of | Saline, clayey alluvium. 5-16 90 28 
sec. 81, T. 123 N., R. 49 W. (Modal) 16-35 104 20 
35-54 94 26 
Sisseton loam: 
2,112 feet east and 132 feet north of southwest corner of | Silty and loamy glacial drift. 8-18 111 17 
sec. 4, T. 124 N., R. 50 W. (Modal) 18-36 112 15 
36-64 112 17 
Sverdrup sandy loam: 
585 feet east and 180 feet south of northwest corner of | Lacustrine and eolian sands. 13-26 114 13 
sec. 86, T. 129 N., R. 50 W. (Modal) 88-54 110 13 
54-66 108 15 


1 Based on AASHO Designation T 99, Method A (2). 
2 Mechanical analyses according to AASHO Designation T 88 (7). Results by this eee frequently may differ somewhat from results that would 


have been obtained by the soil survey procedure of the Soi! Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the 
hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 inillimetera in 


TABLE 7.—Engineering test data for soil samples taken along proposed 


(Tests made by the South Dakota Department of Highways. 


Mechanical analysis ' 
Number Percentage less than 3 inches passing sieve— 
Soil series 0 
samples No. 10 No. 40 No. 200 
tested (2.0 mm) (0.42 mm) (0.074 mm) 
Aastad A 4 96-99 98 89-94 92 57-17 68 
B 6 97-99 99 92 3 
Cc 8 97-100 98 92 76 
Buse AC 6 79-100 
Cc 34 82-100 
Dovray A 2 98-100 
B 3 97-100 
Cc 4 98-100 
Eckman A 11 97-100 
B 12 96-100 
Cc 69 89-100 
Embden B 2 94-100 
Cc 6 100-100 
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Engineering test data 


standard procedures of the American Association of State Highway Officials (AASHO) (2)] 


Mechanical analysis ? Classification 
Percentage passing sieve— Percentage smaller than Liquid Plasticity 
limit index Unified * 
No. 200 0.005 mm 
67 35 42 14 A-T-6(8) ML 
68 36 37 15 A-6(9) CL 
67 35 36 15 A-6(8) CL 
54 17 33 9 A-4(4) CL-ML 
58 27 27 9 A-4(5) CL 
54 14 23 8 A-4(4) CL 
86 49 53 23 A-7-5(16) MH-CH 
80 46 49 25 CL 
82 47 52 25 MH-CH 
83 34 58 24 A-7-5(17) MH 
75 28 387 13 A-6(9) CL-ML 
85 40 52 19 A-7-5(14) MH 
63 23 30 9 A-4(6) CL-ML 
66 21 27 8 A-4(6) cL 
68 22 26 7 A-4(7) CL-ML 
31 8 19 2 A-2-4(0) SM 
25 6 21 2 A~-2-4(0) SM 
48 10 21 2 A-4(2) SM 


diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser than 2 millimeters in diameter 

is excluded from calculations of grain-size fractions. The mechanical analyses med | in this table are not suitable for use in naming textural classes for soils. 
3 Based on Standard Specifications for Highway Materials and Methods of Sampling and Testing (Pt. 1, Ed. 8): AASHO Designation M 145-49 (1). 
‘4 Based on the Unified classification system (9). 


highway routes in Roberts County and surrounding counties. 


Dashed lines indicate soil area not tested for property indicated] 


Estimated 
California 
bearing ratio * 


Liquid limit ? Plasticity index * Classification 


Average Range Average AASHO > AASHO ® Unified 7 

(Old index) (New index) 

14-20 A-7-5(11) A-7-5(12) 3 
A~T-6(15) A-7-6(18) 4 
A-7-6(14) A-T4(17) 4 
A-T-5(6) A-7-5(6) 4 
A-6(7) A-6(7) 7 
A-7-6(10) A-7-6(11) 4 
A-7-6(20) A-7-6(40) 2 
A-7-6(19) A-7-6(30 3 
A-A(5) A-4(3) 8 
A-4(6) A-4(5) 6 
A-A(7) A-4(5) 8 
A-2-4(0) A-2-4(0) (8) 
A-A(2) A-4(0) 13 
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TABLE 7.—Engineering test data for soil samples taken along proposed 


Mechanical analysis ' 
Number Percentage less than 3 inches passing sieve— 
Soil series Horizon of 
samples No. 10 No. 40 No. 200 
tested (2.0 mm) (0.42 mm) (0.074 mm) 
Range Range Average Range Average 

Fordville A @ Pebsecotesss 98 89-91 90 58-69 64 
B 5 86-100 93 68-97 82 45-77 58 

Forman A 45 86-100 97 81-97 92 51-81 69 
B 39 86-100 98 71-99 92 42-89 70 

Cc 174 66-100 96 50-100 90 28-100 72 

Glyndon Cc 3 99-100 100 93-98 96 48-88 66 
Hamar AC nn eee ne (eames BB, 1) Saseeeozece 22 
Cc 2 98-98 98 89-93 91 39-64 52 

Hamerly A 3 98-99 98 90-96 93 60-76 68 
Cl 5 91-100 97 85-98 91 50-79 60 

C2 27 58-100 95 48-97 87 37-87 64 

Heimdal A 18 89-100 96 80-96 89 58-82 64 
B 21 94-100 98 85-97 91 43-81 67 

Cc 59 82-100 94 63-100 86 36-96 63 

LaDelle A | nn eee a orereeerenremeas 88 eeteteeees 58 
Cc 6 86-100 96 53-99 82 35-95 62 

Lamoure A 3 100-100 100 95-98 97 60-75 68 
B 2 94-100 97 86-98 92 65-86 76 

Cc 7 93-100 98 69-99 89 40-92 66 

2C 5 nn ree ee 12 ‘lrecteceusnee BO Wh eawane eee 17 

Parnell B 4 91-99 96 78-97 89 61-76 68 
Cc 7 93-99 96 83-95 90 67-86 15 

Peever A 33 84-100 97 66-98 91 43-84 70 
B 40 87-100 98 79-99 92 62-89 6 

Cc 107 60-100 98 36-100 93 16-97 78 

Playmoor Cl 2 99-100 100 92-100 96 69-93 81 
C2 4 98-100 99 77-98 91 47-80 67 

Renshaw A 9 87-99 96 64-90 80 22-58 43 
2C 21 43-65 49 837 19 4-17 9 

Sinai A 3 94-99 97 88-94 91 10-74 72 
B 2 99-100 100 92-93 93 68-73 val 

Sioux Cc TP | | setewseeecs, OC | etemesssan oe | seasedeacae 16 
Sisseton A j | peSeceenes eae 100° | Pteeteeseass 92 | eee seek es 52 
Cl 9 63-99 88 50-94 7 25-72 47 

C2 29 66-100 92 39-100 82 19-89 52 

Sverdrup A a: Jegeszesezes 100 88-97 93 33-49 41 
B 4 97-100 99 56-99 85 23-42 33 

Cc 15 64-100 93 38-100 79 8-33 18 

Tonka A 7 96-100 99 90-97 94 54-83 15 
B 13 91-100 97 83-99 93 71-96 83 

Cc 4 97-100 99 90-98 95 74-94 85 

Ulen Cl 3 98-100 99 84-93 90 32-40 35 
C2 6 83-100 96 26-100 7 10-35 20 

Vallers Cc 2 98-98 98 90-97 94 71-78 vi) 
Vienna B ) nn (eee 92 BP Beeesemeses 60 
C | ns pean rae 95 :) Cn eo are 63 
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highway routes in Roberts County and surrounding cownttes—Continued 


Liquid limit ? Plasticity index * Classification 


Estimated 
California 
bearing ratio ¢ 


AASHO ¢ 
(New index) 


AASHO 5 


Average 
(Old index) 


A-7-6(7) 
A-6(8) 


A-7-6(11) 
A-7-6(19) 
A-6(9) 
A-2-4(0) 


A-7-6(11) 
A-7-6(13) 


A-7-5(10) 
A-7-6(16) 
A-7-6117) 


A-7-5(18) 
A-7-6(12) 


A-4(2) 
A-1-A(0) 


A-7-5(18) 
A-7-5(13) 


A-7-6(13) 
A-7-6(19) 
A-7-6(19) 
A-2-4(0) 
A-2-4(0) 


A-6(10) 


A-6(6) 
A-6(8) 


A-6(5) 
A-6(7) 


A-T-6(10) 
A~7-6(13) 
A-6(11) 


A-4(5) 


A-T7-6(23) 


A-T-6(13) 
A-7-6(16) 


A-7-5(11) 
A-T-6(19) 
A-T-6(22) 


A-7-5(26) 
A-T7-6(13) 


A-4(1) 
A-1-A(0) 


A-7-5(14) 
A-7-5(14) 


A-2-6(0) 


A-4(3) 
A-4(1) 
A-4(2) 


A-4(0) 
A-2-4(0) 
A-2-4(0) 


A-7-6(15) 
A-7-6(27) 
A~T-6(27) 
A-2-4(0) 
A-2-4(0) 


A-6(11) 


A-6(5) 
A-6(8) 


ao om 
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TABLE 7.—Engineering test data for soil samples taken along proposed 


{Tests made by the South Dakota Department of Highways. 


Mechanical analysis ! 


Number Percentage less than 3 inches passing sieve— 

Soil series Horizon of 
samples No. 10 No, 40 No. 200 
tested (2.0 mm) (0.42 mm) (0.074 mm) 


Range 


Average 


Range Average Average 
95 65 
91 59 


1 Mechanical analyses according to AASHO Designation T 88 (1). Results by this procedure may differ somewhat from results that would have been 
obtained by the soil survey procedure of the Soi! Conservation Service (SCS). In the AASHO procedure the fine material is analyzed by the hydrometer 
method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 millimeters in diameter. In the 
SCS soi] survey procedure, the fine material is analyzed by the pipette method, and the material coarser than 2 millimeters in diameter is excluded from 
calculations of grain-size fractions. The mechanical analyses data used in this table are not suitable for use in naming textural classes for soils. 


2 Based on the AASHO Designation T 89-60 (2). 


ing soil property is given for those soils with moderate and 
severe ratings. 


The following are explanations of some of the columns in 
table 5. 


Septic-tank absorption fields are affected mainly by soil 
permeability, depth to water table or bedrock, susceptibil- 
ity to flooding, and slope. The soil material from a depth of 
18 inches to 5 feet or more is evaluated. 


Sewage lagoons are shallow ponds constructed to hold 
sewage within a depth of 2 to 5 feet long enough for bacteria 
to decompose the solids. Properties or features that affect 
sewage lagoons are soil permeability, depth to water table 
or bedrock, content of organic matter, slope, and suscepti- 
bility to flooding. 


Shallow excavations are those as much as 6 feet deep for 
basements, ditches, graves, sewer lines, and underground 
cables and pipelines. Limitations are based on texture, 
depth to water table or bedrock, stoniness, slope, and sus- 
ceptibility to flooding. 


Range for dwellings are for those not more than three 
stories high and are ei oot by foundation pone 
placed in undisturbed soil. Items that affect the rating of a 
soil for such dwellings are depth to water table or bedrock, 
shrink-swell potential, texture, plasticity, potential frost 
action, slope, and susceptibility to flooding. 


Sanitary land fill is a method of sieposing of refuse in dug 
trenches by spreading the wastes in thin layers, compacting 
it to the smallest volume, and covering the wastes each day 
in a manner than provides maximum protection of the envi- 
ronment. Some soil properties that affect suitability for land 
fill are ease of excavation, hazard of polluting ground water, 
and trafficability. The best soils have moderately slow per- 
meability, withstand heavy traffic, and are easy to exca- 
vate. Every site should be investigated for limitations of 
material at a depth of more than 6 feet. 


Road fill is soil material used in embankments for roads. 
The ratings reflect the predicted performance of soil after it 
has been placed in a properly compacted embankment and 
the relative ease of excavating the material from borrow 
areas. 


The ratings in table 5 for sand and gravel provide guid- 
ance on where to look for these materials. The ratings do 
not take into account the thickness of the overburden, depth 
to water table, or other factors that affect. mining of the 
materials. 


Topsoil is used for topdressing an area where vegetaion 
is to be established and maintained. Texture of the surface 
layer, thickness of suitable layers of soil, natural fertility, 
response to fertilizer, and absence of substances toxic to 
plants affect the rating. 


Ratings for roads and streets in table 5 are for those that 
have an all-weather surface expected to carry automobile 
traffic all year, but not for fast-moving, heavy trucks. The 
AASHO and Unified classifications of the soil, wetness and 
flooding, shrink-swell potential, potential frost action, and 
depth to bedrock are items that affect the ratings. 


Pond reservoir areas are affected by seepage loss of 
water which is related to soil permeability and depth to 
bedrock or other permeable material. 


Dikes, levees, and other embankments for retention of 
water require soil material resistant to seepage and piping 
and of favorable stability, shrink-swell potential, shear 
strength, and compactibility. 


Drainage for crops and pasture is affected by soil per- 
meability, texture, and structure; depth to claypan, bed- 
rock, or water table; slope; stability of ditchbanks; suscepti- 
bility to flooding; salinity or alkalinity; and availability of 
outlets. 

Irrigation is influenced by soil features such as water 
intake rate, permeability, available water capacity, depth of 
rooting zone, salinity, stoniness, slope, and susceptibility to 
flooding. 


Terraces and diversions are affected by those features 
and qualities of soils that affect their stability, hinder layout 
and construction, cause sedimentation in channels, and 
cause difficulties in establishing and maintaining vegetative 
cover. 


Grassed waterways are affected by those features and 
qualities of soils that affect the establishment, growth, and 
maintenance of plants and the layout and construction of the 
waterway. 
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highway routes in Roberts County and surrounding counties. 


Dashed lines indicate soil area not tested for property indicated] 


Liquid limit ? 


Plasticity index * 


AASHO 5 
(Old index) 


Estimated 
California 
bearing ratio ‘ 


Classification 


AASHO ° 
(New index) 


38 8-10 
0-18 


3 Based on the AASHO Designation T 90-61 (7). 


A-4(6) 
A-4(5) 


A-4(5) 
A-4(1) 


4 Estimated values based on relationships between California bearing ratio and liquid limit. 


5 Based on AASHO Designation M 145-49 (2). 
® Based on AASHO Designation M 145-66] (1). 
7 Based on the Unified classification system (9). 


8 California bearing ratio and liquid limit relationship is not applicable to granular (A-1, A-2, A-3) and subgroups of those classifications. 


Engineering test data 


Tables 6 and 7 contain results of engineering tests per- 
formed by the South Dakota Department of Highways on 
soils in Roberts County. Table 6 contains the results of tests 
on selected horizons of 6 soils at specific locations in Roberts 
County. Table 7 gives the results of tests on soil samples 
taken along proposed highway routes in Roberts County 
and adjacent counties. 


In table 7 the horizon column indicates the major horizons 
from which samples were taken. The samples were taken at 
depths that indicated distinct changes in color and texture, 
and they therefore may include material from more than 
one major horizon. The number of samples taken for each 
horizon also are listed. The actual range and average value 
for each of the several properties are given, but because of 
the method of sampling the range in properties given in 
table 7 is not necessarily the same as that given in table 4. 
Some of the columns in tables 6 and 7 are explained in the 
following paragraphs. 


Maximum dry density is the maximum unit dry weight of 
a soil when it has been compacted to optimum moisture by 
the prescribed method of compaction. The moisture content 
that gives the highest dry unit weight is called the optimum 
moisture content for the specific method of compaction. 


Mechanical analyses show the percentages, by weight, of 
soil particles that would pass sieves of specified sizes. Sand 
and other coarser materials do not pass through the 200 
sieve, but silt and clay do. The percentage smaller than the 
200 sieve openings was determined by the hydrometer 
method rather than pipette method used by most soil scien- 
tists when determining the clay content of soil samples. 


Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil material. As 
the moisture content of a clayey soil is increased from a dry 
state, the material changes from a solid to a plastic state. If 
the moisture content is further increased, the material 
changes from a plastic to a liquid state. The plastic limit is 
the moisture content at which the soil material passes from 
solid to plastic. The liquid limit is the moisture content at 


which material changes from plastic to liquid. The plasticity 
index is the numerical difference between the liquid limit 
and plastic limit. It indicates the range of moisture content 
within which a soil material is plastic. 

The estimated California bearing ratio in table 7 is the 
load-supporting capacity of a soil compared to that of stand- 
ard crushed limestone. Expressed as a ratio, it was first 
standardized in California and abbreviated CBR. A soil 
having a CBR of 16 will support 16 percent of the load that 
would be supported by the standard crushed limestone per 
ee area, and it will do it with the same degree of distor- 

jon. 


Town and Country Planning 


Soil information is an important factor in planning the use 
or development of lands for nonfarm purposes. Land ap- 
praisers, realtors, city planners, builders, and others need 
facts to help them determine what soils are suitable for 
homes and other buildings and what soils are best suited to 
other purposes. This information is obtained by using the 
soil maps to identify the soils and then referring to the 
sections describing the soils and their use for tree plantings, 
engineering, and recreation. It is still important to make 
detailed sampling and testing at the exact site of proposed 
buildings, roads, and streets. 

Soil properties have an important effect on the suitability 
of a site, a subdivision, or an individual home. Table 4 in the 
section “Engineering Uses of the Soils” gives information 
on texture, permeability, shrink-swell potential, and cor- 
rosivity of the soils, and lists the Unified soil classification of 
material in the different layers. The Unified classification 
system groups soils according to their performance as foun- 
dation materials. Information on soil features affecting 
dwellings with basements is given in table 5. 

Subdivisions that have sloping areas denuded because of 
construction are susceptible to severe erosion. Exposed 
cuts and compaction of soil material greatly increase runoff 
that results in flooding and deposition of sediment in 
streams and low areas. Subdivisions and individual homes 
and industrial sites outside the limits of municipalities fre- 
quently have to be provided with facilities for sewage and 
garbage disposal and with new roads and streets. Informa- 


104 SOIL SURVEY 


tion on the suitability of the soils of the county for septic- 
tank absorption fields, sewage lagoons, sanitary land fill, 
and local roads and streets is presented in table 5 in the 
section “Engineering Uses of the Soils.” This information is 
useful to help ensure that facilities function properly and 
pollution of ground and surface water is avoided. Drive- 
ways, sidewalks, streets, and roads shift and crack when 
built on high shrink-swell soils. This is an important consid- 
eration in locating these facilities. 

Table 5 also provides information on the suitability of 
each soil as a source of topsoil. This information is helpful in 
establishing vegetation cover on borrow pits and cut banks 
of new roads as an erosion control measure. 


Recreation 


Roberts County offers many forms of outdoor recreation 
to residents and visitors. The hilly and undulating relief in 
the southwest part of the county offers considerable poten- 
tial for winter sports and hunting and fishing. 

Lake Traverse and Big Stone Lake form the eastern 
boundary of the county and offer excellent fishing and 
waterfow] hunting. Smaller lakes scattered throughout the 
county offer additional recreation. Swimming, boating, and 
water-skiing are popular water sports. Ice fishing and 
snowmobiling (fig. 21) are popular winter sports. 


Summer cottages have been constructed on the shoreline 
of many of the larger lakes. Most of the soils are suited to 


this type of summer home, but careful onsite investigation 
is needed to determine whether septic tanks and sewage 
disposal systems will function properly and whether the soil 
is suited to building foundations. Pollution of ground water 
supplies and lakes is a hazard in developments near lakes. 

La Coteau ski area, located near Sisseton, is one of the 
few in eastern South Dakota. Skiing, tobogganing, and 
snowmobiling are offered. It has a 110 foot vertical drop, a 
2,500 foot run, a rope lift, and a chalet. 

Hunting is very popular in the fall of the year. Pheasants, 
waterfowl, and deer are the major game. 

The wooded areas of the Sieche soils provide natural 
areas for hikes and nature studies. These areas provide 
habitat for woodland birds and animals that are not preva- 
lent in open parts of the county. 

Many roadside and lakeside parks and camp areas have 
been developed. These parks provide camp areas for 
tourists who stay overnight or vacationists who stay for a 
week. Some have been developed to provide electricity and 
sewage facilities while others are quite primitive. 

A golf course located at Sisseton provides recreation for 
many of the residents of the county. 

Table 8 rates the degree and kind of limitation each soil in 
Roberts County has for selected types of recreation. The 
degrees of limitation are slight, moderate, and severe. If the 
limitation is slight, the soil is well suited for the specified 
use; if moderate, the soil is suited to the use but needs 
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Figure 21,—-Snowmobiling on Lake Traverse. LaDelle and Lamoure soils are in the background. 
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certain elements of management; and if severe, the soil is 
poorly suited to recreational use or needs careful manage- 
ment. 


Camp areas are used intensively for tents, small camp 
trailers, and the accompanying activities of outdoor living. 
Little or no site preparation is required. The sites should be 
suitable for unsurfaced parking as well as traffic by people, 
horses, and vehicles. The most suitable sites are well- 
drained, nearly level to gently sloping soils that are not 
subject to flooding. 


Picnic areas are for intensive use as park-type picnic 
areas. It is assumed that vehicular traffic will be confined to 
access roads. 
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Playgrounds are designed for intensively used play areas 
and for organized games that subject the soil to heavy foot 
traffic. The most suitable sites are on well-drained, nearly 
level to gently sloping soils that have a firm consistence and 
are not subject to flooding. 

Paths and trails rate soils for use as bridle paths, hiking 
trails, and local footpaths. It is assumed that little or no soil 
will be moved. Soil features that affect trafficability, design, 
and maintenance are given special emphasis. Soils that have 
severe limitations but are desirable because the landscape is 
scenic require special preparation and maintenance. 

Further information on the use of soils for recreational 
development can be obtained from local personnel of the 
Soil Conservation Service. 


TABLE 8.—Interpretations of the soils for use in recreation 


Soil 


Degree of limitation and soil features affecting use for— 


Camp areas Picnic areas Playgrounds Paths and trails 
Aastad loam, 0 to 2 percent slopes_ | Severe: flooding -______ Severe: flooding Severe: flooding Moderate: flooding. 
Antler-Colvin silt loams __--_----- Severe: wetness -_----_ Severe: wetness Severe: wetness Severe: wetness. 
Antler-Tonka silt loams: 
Antler part ~---_---_-------- Severe: wetness -__---_ Severe: wetness _..---. Severe: wetness --___-- Severe: wetness. 
Tonka part.....-------- un... Severe: wetness; flood- { Severe: wetness; flood- | Severe: wetness; flood- | Severe: wetness; flood- 
ing; permeability. ing. ing; permeability. ing. 
Antler and Hamerly soils, 0 to 2 
percent slopes: 
Antler part ___-------------- Severe: wetness _______ Severe: wetness __-__-_ Severe: wetness -.----- Severe: wetness. 
Hamerly part __.-.---------- Moderate: wetness _____ Moderate: wetness _____ Moderate: wetness ----- Moderate: wetness. 
Barnes-Buse stony complex, 9 to 40| Severe: slope; stoni- Severe: slope; stoni- Severe: slope; stoni- Severe: slope; stoni- 
percent slopes. ness. ness. ness. ness. 
Bearden silty clay loam ---.----.- Severe: wetness; Moderate: wetness; Severe: wetness; Moderate: wetness. 
permeability. texture. permeability. 
Borup silt loam -----_------------ Severe: wetness ______- Severe: wetness ___-.-- Severe: wetness -_---.- Severe: wetness. 
Buse-Forman loams, 20 to 40 Severe: slope__---__-_. Severe: slope_--------- Severe: slope_..------- Moderate or severe: 
ercent slopes. slope. 
Colvin silt loam, saline _..__....___ | Severe: wetness _______ Severe: wetness _______ Severe: wetness ...---- Severe: wetness. 
Dickey fine sandy loam, 0to2 —‘| Slight_---------_-_-_---- Slight 220-2 _cisescesecen Slight..2scecucseusecace Slight. 
percent slopes. 
Dickey fine sandy loam, 2to6 —‘| Slight______-_-..--____- Slightensstet. Se scaes Moderate: slope ------- Slight. 
percent slopes 
Divide-Marysland loams: 
ivide part Moderate: wetness -__-- Moderate: wetness_-_--- Moderate: wetness__.__| Moderate: wetness. 
Marystland part __ Severe: wetness ___-__- Severe: wetness ___.... Severe: wetness -_____- Severe: wetness. 
Doran loam Moderate: permeabil- Moderate: wetness ___-- Moderate: permeabil- Moderate: wetness. 
ity. ity. 
Doyray: lay cs. 2 secs. essa dceee Severe: wetness; per- Severe: wetness; Severe! wetness; per- Severe: wetness; texture. 
meability; texture. texture. meability; texture. 
Eckman loam, 0 to2 percent | Slight__-......_________ Slight ..-2--2.-=.-2-2-. Sebi cot ecg Slight. 
slopes. 
eee loam, 2to6 percent ‘| Slight --_--_-___---______- Slight _.._.-------_____- Moderate: slope ------- Slight. 
slopes. 
Eckman-Zell complex, 6to9 —‘| Slight ______---------.._.- Slight __...---__--_-__-.. Severe: slope_.-------- Slight. 
percent slopes. 
Embden-Hamar fine sandy loams: 
Embden part ---------------- SlighGs.2 2552022252256. 
Hamar part __-____--_-----.- Severe: wetness _ wetness. 
Fordville loam, 0 to 3 percent Slight _-._.-...---____-- 
slopes. 
Fordville-Renshaw loams, 3to6 | Slight -.......---.-_____ Slight __-----_-_-----_-__ 
percent slopes. 
Forman-Aastad loams, 0to2 ‘| Slight _-________________ SU ga tt os hs 
percent slopes. 
Forman-Aastad loams,2to6 — |Slight__._-__----__-____ Slight ---.------------_- Moderate: slope -_----- Slight 
percent slopes. 
Forman-Aastad loams,6to9 ‘| Slight________-_-_--___- Slight ..---.-.2...2----_- Severe: slope-_------_- Slight 
percent slopes. 
Forman-Aastad loams, 9 to 15 Moderate: slope ___-___ Moderate: slope ------- Severe: slope _..------- Slight. 
percent slopes. 
Forman-Aastad stony complex, Severe: stoniness ______ Severe: stoniness ______ Severe: stoniness ______ Severe: stoniness. 
0 to 9 percent slopes, 
Forman-Buse loams, 6 to 9 percent {Slight _....------------. Slight _-..--.--_--___-_- Severe: slope.--------- Slight. 
slopes, eroded. 
Forman-Buse loams,9to15 == ‘| Moderate: slope .---__- Moderate: slope ------- Severe: slope___-.----- Slight. 


pereent slopes, eroded. 
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TABLE 8.—Interpretations of the soils for use in recreation—Continued 


Degree of limitation and soil features affecting use for— 


Soil 
Camp areas Pienic areas Playgrounds Paths and trails 
Forman-Buse loams, 15 to 25 Severe: slope--__...-- Severe: slope___---___ Severe: slope ______--.. Moderate: slope. 
percent slopes. 
Forman-Buse stony complex, Severe: slope; stoni- Severe: slope; stoni- Severe: slope; stoni- Severe: slope; stoni- 
9 to 40 percent slopes. A ness. ness. 
Gardena silt loam -_--._--------__ ight.__...--.-=-.-....| Slight.22s2.-.-2..-.._._ Slight ...----.---_...--- Slight. 
Glyndon silt loam, 0 to 3 : wetness__--_| Moderate: wetness -___- Moderate: wetness ____-_ Moderate: wetness. 
percent slopes. 
Hamar fine sandy loam ________-__ : wetness __..-__| : wetness ---_--_ Severe: wetness __.---~ Severe: wetness. 
Hamerly-Tonka complex, 0 to 3 
percent slopes: 
Hamerly part Moderate: wetness ____- Moderate: wetness ___-_ Moderate: wetness ___.- Moderate: wetness. 
Tonka part..-----.__.------_- Severe: wetness; flood- | Severe: wetness; flood- | Severe: wetness; flood- | Severe: wetness; flood- 
ing. ing. ing. ing. 
Hamerly-Vallers loams, 0 to 2 
percent slopes: 
Hamerly ed eiuscocssenaste Moderate: wetness __-___ Moderate: wetness ___-_| Moderate: wetness -_--- Moderate: wetness. 
Vallers part _.---._____-----_ Severe: wetness ______| Severe: wetness --____-| Severe: wetness ___--__ Severe: wetness. 
Hamerly-Va ee loams, 2 to 4 
percent slopes: 
Hamerly part ---.___..----__ Moderate: wetness ___-_| Moderate: wetness -____| ee wetness; Moderate: wetness. 
slope 
Vallers part .---..--------.- Severe: wetness _______| Severe: wetness ---___. Severer Severe: wetness. 


Moderate: slope; Severe: Moderate: texture. 
texture. 


Severe: slope ------___- 


Hattie clay ai 9 to 15 percent Moderate: permea- 
bility; slope; texture. 


Severe: slope ___-.----- 


Moderate or severe: 


slopes 
Hattie clay loam, 15 to 40 percent Severe: 


slopes. slope. 
Hattie and Kloten soils, 9 to 25 
percent slopes: 
Hattie part ------______---.- Moderate or severe: Moderate or severe: Severe: slope__------__ Slight or moderate: slope; 
permeability; slope; slope; texture. texture. 
texture. 
Kloten part _-.-------------.- Moderate or severe: Moderate or severe: Severe: slope; depth Slight or moderate: slope; 
permeability; slope; slope; texture. to bedrock. texture. 
texture. 
Hecla-Hamar loamy fine sands, 
0 to 3 (edad slopes: 
Hecla part --_-.--..-------~_ Moderate: texture _____| Moderate: texture -___ Moderate: texture ----- Moderate: texture. 
Hamar part ------_..-------- Severe; wetness; tex- Severe: wetness; tex- Severe: wetness; tex- Severe: wetness; tex- 
; . ture. ture, 
Heimdal-Sisseton loams, 2 to 6 Ightwsu 2 ed ight secon oso se oe ee Moderate: slope Slight. 
percent slopes. 
Heimdal-Sisseton loams, 6 to 9 ight. 22 -=-Sessc4 ase s ight s2ces.23Jcsnecc22 Severe: slope._____.--- Slight. 
percent slopes. 
Heimdal-Svea loams, 0 to 2 4 (| een ee ightnc28e5— 26055 soccs Slight __.-----.--..----- Slight. 
percent slopes. 
Heimdal-Svea loams, 2 to 6 IBN eee os IPhte erence So Moderate: slope -_----- Slight. 
percent slopes, 
LaDelle silt loam ~.---___-_-___---_ : flooding -_-__-_| Moderate: flooding -.___ Moderate: flooding --_-- Slight. 
Lamoure silty clay loam __._.---__ Severe: wetness; flood- | Severe: wetness; flood- | Severe: wetness; flood- | Severe: wetness; flood- 
ing. ing. ing. ing. 
Loamy Fluvaquents_--_--_------- Severe: wetness; flood- | Severe: wetness; flood- | Severe: wetness; flood- Severe: wetness; flood- 
ing. ing. ing, ing. 
Ludden clay._--------.---------- Severe: wetness; per- Severe: wetness; tex- Severe: wetness; per- Severe: wetness; tex- 
meability; texture. ture. meability; texture. ture. 
Maddock loamy fine sand, 0 to 6 Moderate: texture _____ Moderate: texture -.___ Moderate: slope; tex- Moderate: texture. 
percent slopes. ture. 
Maddock loamy fine sand, 6 to 25 Moderate or severe: Moderate or severe: Severe: slope ____-_---- Moderate: slope; 
percent slopes. slope; texture. slope; texture. texture, 
Marsh .2-csescescecseeeseeden see Severe: wetness; Severe: wetness; Severe: wetness; Severe: wetness; 
flooding. flooding. flooding. flooding. 
Marysland silt loam, wet _________ Severe: wetness; Severe: wetness; Severe: wetness; Severe: wetness; 
flooding. flooding. flooding. flooding. 
Parnell silty clay loam_.___--_-_-__ Severe: wetness; Severe: wetness; Severe: thee Severe: wetness; 
flooding. flooding. flooding. flooding. 
Peever clay loam, 0 to 2 percent Moderate: texture; Moderate: texture ..___ Moderate: texture; Moderate: texture, 
slopes. permeability. pee 
Peever clay loam, 2 to 6 percent Moderate: texture; Moderate: texture ..... Moderate: slope; Moderate: texture. 
slopes, permeability. texture. 
Beaver elay loam, 6 to 9 percent Moderate: texture; Moderate: texture --___ Severe: slope___....--- Moderate: texture. 
slopes. permeability. 
Peever-Cavour complex, 0 to 8 
percent slopes: 
Peever part.s--2--.s.sscc225. Moderate; texture; > texture --__- Moderate: texture; Moderate: texture, 
permeability. permeability. 


Cavour part_.-----.-_-----_-- Severe: permeability ..-| Slight -----.._-----_-___ Severe: permeability .--| Slight. 
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TABLE 8.—Interpretations of the soils for use in recreation—Continued 


Degree of limitation and soil features affecting use for— 


Soil 
Camp areas Picnic areas Playgrounds Paths and trails 
Peever-Tonka complex: 
Peever part __-__---------___ Moderate: texture; Moderate: texture __._- Moderate: texture; Moderate: texture. 
permeability. 
Tonka part_____---------.___ Severe: wetness; Severe: wetness; Severe: wetness; 
flooding. flooding. flooding. 
Playmoor silty clay loam ___---.__ Severe: wetness; Severe: wetness; 
flooding. flooding. 
geese silt loam, 0 to 2 percent | Slight._-_.___-._--._--.] Slight__~__.____________ Slight 2222 n dani Slight. 
slopes. 
eros silt loam, 2 to 6 percent | Slight__________________] Slight .._--_____________ Moderate: slope ------- Slight. 
slopes. 
Rauville mucky silt loam __----... | Severe: wetness .......| Severe: wetness -...... Severe: wetness __.____ Severe: wetness. 
Renshaw loam, 0 to8 percent — | Slight_________________.] Slight_-_-_-____-_________e Slightwesscos 2 sce cesee, Slight. 
aepe 
Renshaw loam, 3to9 percent — | Slight _-_--.-....---_--} Slight-__----------..___ Moderate or severe: Slight. 
slopes. slope. 
Renshaw-Sioux loams,3to9 ‘| Slight_____-__._.---_--] Slight___-_-----_-__-_____ Moderate or severe: Slight. 
percent slopes. slope. 
Renshaw-Sioux loams, 9 to 20 Moderate or severe: Moderate or severe: Severe: slope_..._.___- Slight or moderate: slope. 
percent slopes. slope. slope. 
Renshaw-Sioux stony loams, 9 to 40] Severe: stoniness; Severe: stoniness; Severe: stoniness; Severe: stoniness; slope. 
percent slopes. slope. slope. 
Rentill loam, 0 to 2 percent slopes_ | Slight ......-...-______ Slight -----..---.2- 2-2. Slight ------_------------ Slight. 
Rentill loam, 2 to 6 percent slopes_ | Slight .._.____________ Slight. acvesescee cease Moderate: slope ~---~-- Slight. 
Sandy lake beaches __-._-_-.______ Severe: wetness --_-_- Severe: wetness Severe: wetness .....__| Severe: wetness. 
Sieche loam, 15 to 40 percent Severe: slope___------ Severe: slope Severe: slope__.----.-- Moderate or severe: 
slopes. slope. 
Sinai silty clay, 0 to 2 percent Severe: permeability; Severe: texture_.______ Severe: permeability; Severe: texture. 
slopes. texture, texture. 
Sinai silty clay, 2 to 6 percent Severe: permeability; Severe: texture_____-_- Severe: permeability; Severe: texture. 
slopes, texture. texture. 
sere loam, 25 to 40 percent Severe: slope________- Severe: slope__________ Severe: slope__-.-._-_- Severe: slope. 
slopes. 
Sisseton-Heimdal loams, 9 to 25 Moderate or severe: Moderate or severe: Severe: slope___.______ Slight or moderate: slope. 
percent slopes. 
Svea loam, 5 to 9 percent slopes -- Severe: slope___-_-_--- Slight. 
Sverdrup sandy loam, 0 to 3 Slightic-. sco scceeceetes Slight. 
percent slopes. 
Sverdrup sandy loam, 3 to 9 Moderate or severe: Slight. 
percent slopes. slope. 
Tonka silt loam _____-.-_________. Severe: wetness; Severe: wetness; 
flooding. flooding. 
Towner fine sandy loam __________ Slight ss. ces ccueceoseses Slight. 
Ulen sandy loam..-_---_---.-.__- Slight _-_-_------------- Slight. 
Vallers-Hamerly loams, 0 to 2 
percent slopes: 
Vallers part -----..---------- Severe: wetness _.____ Severe: wetness -._____ Severe: wetness _______ Severe: wetness. 
Hamerly part _-----__---_---- Moderate: wetness _____ Moderate: wetness _____ Moderate: wetness _ Moderate: wetness. 
bei silt loam, 0 to 2 percent Slight _---.------------] Slightc. dp -cecu se eeek = Dlighticsc2 eee Slight. 
slopes, 
iene silt loam, 2 to 6 percent Slight _-----_-.----_--_] Slight 2esresseeccecosscs Moderate: slope .------ Slight. 
slopes. 
ans silt loam, 6 to 9 percent | Slight-.-__._.._--.-.-.4 Slight________-____-___. Severe: slope -_-------- Slight. 
slopes. 
Waubay silty clay loam__._--.-__- Moderate: Moderate: texture --.._ Moderate: texture ____- Moderate: texture. 
Zell-Eckman complex, 9 to 25 Moderate or severe: Moderate or severe: Severe: slope ..-------- Slight or moderate: slope. 
percent slopes. slope. slope. 


Formation and Classification 
of the Soils 


This section consists of two main parts. The first part tells 
how the factors of soil formation have affected the develop- 
ment of soils in Roberts County. The second explains the 
system of soil classification currently used and places each 
soil series in the classes of that system. 


Factors of Soil Formation 


_ Soil is produced by soil-forming processes acting on mate- 
rial deposited or accumulated by geologic agencies. The 


characteristics of the soil at any given point are determined 
by the physical and mineralogical composition of the parent 
material, the climate under which the soil material has 
accumulated and existed since accumulation, the plant and 
animal life on and in the soil, the relief or lay of the land, 
and the length of time the forces of soil formation have acted 
on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soi! formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has geneti- 
cally related horizons. The effects of climate and plant and 
animal life are conditioned by relief. The parent material 
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also affects the kind of soil profile that is formed and, in 
extreme cases, determines it almost entirely. Finally, time is 
needed for the profile to develop. It may be a lot of time or a 
little, but some time is required for differentiation of soil 
horizons. Usually a long time is required for the develop- 
ment of distinct horizons. 

The factors of soil formation are so closely interrelated in 
their effects on the soil that few generalizations can be made 
regarding the effect of any one factor unless conditions are 
specified for the other four. Many of the processes of soil 
development are unknown. 


Parent material ® 


Parent material is the weathered, disintegrated or un- 
consolidated rock masses from which soils are formed. It 
determines the mineralogical and chemical composition of 
the soil and, to a large extent, the rate that the soil-forming 
processes take place. 

The most prominent type of parent material in Roberts 
County is the glacial drift deposited during the Late Wis- 
consin Epoch when ice moved, reworked, melted, and 
deposited vast quantities of materials. Glacial till, glacial 
outwash, and alluvial sediment are the main types of glacial 
drift deposition. Glacial lake lacustrine sediment is another 
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type of parent material. Older glacial drift and cretaceous- 
age rocks are covered by the Wisconsin drift and have little 
influence on soil formation. 

Loam and clay loam glacial till consisting of silt, clay, 
sand, and gravel mixtures is the most prevalent parent 
material (fig. 22). The landscape of the till plains varies from 
nearly level to rolling and steep hills. The hills have swales 
and internally drained depressions that form potholes and 
sloughs. Soils that formed on the nearly level to undulating 
and sloping till areas are Aastad, Forman, and Peever. Buse 
soils formed on the ridges and hilltops of the till moraine. 

Vienna soils formed in a thin mantle of silt underlain by 
glacial till on nearly level to sloping uplands in the south- 
western part of the county. Heimdal and Sisseton soils 
formed in glacial material that is high in content of silt and 
fine sand. This material probably resulted mainly from sort- 
ing of glacial till by shallow, slow-moving water. 

Glacial outwash, which consists of gravel and sand that 
contain very little silt and clay, are in the southwest corner 
of the county and in scattered areas throughout the county. 
Fordville and Renshaw are soils formed in glacial sutwash 
These soils are generally well drained to excessively 
anes because permeability is high in the outwash mate- 
rial. 

Alluvium, or stream-deposited sediment, is a major type 
of parent material. This material is mainly fine grained, and 


Figure 22.—Sequence of soils as related to parent material in the west-central part of Roberts County. 
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it is slowly permeable. It is affected by a high water table 
because of its low positions. Alluvium is in the valleys of 
most stream systems. LaDelle, Lamoure, and Playmoor 
soils are the main soils that formed in alluvium. 

The northeast part of the county is dominated by parent 
material of lacustrine origin. The lacustrine sediment is 
generally silt and very fine sand that contain a smal] amount 
of clay. Eckman, Gardena, and Glyndon soils formed in silty 
lacustrine sediment. Hamar, Hecla, and Towner soils 
formed in lacustrine and eolian sand. In the northwest part 
of the county are Dovray and Ludden soils that formed in 
lacustrine sediment high in clay content. 


Climate 


Climate is a factor of. soil formation in which temperature 
and precipitation have a direct infiuence on the rates of 
chemical and physical processes of weathering. The climate 
of Roberts County is characteristic of a continental climate 
that is marked by extreme, seasonal temperature changes. 
The average annual air temperature is about 43° F. The 
average for January is 11°, and the average for July is 72°. 
Cool temperatures promote the accumulation of organic 
matter and dark colors in the surface layers of the soils. The 
soils are frozen for about 120 days in most years. 

The annual precipitation is about 21 inches. Prolonged 
periods of drought followed by periods of high precipitation 
are common. The lack of sufficient moisture causes lime to 
accumulate at a moderate depth in most soils. In these ways 
climate has had an effect on soil formation in this county. 


Plant and animal life 


All forms of life play an important part in soil formation, 
including vegetation, animals, bacteria, and fungi. Vegeta- 
tion affects soil formation by leaving residue in the soil and 
by transferring elements from lower layers to the surface 
layer. Earthworms and burrowing animals help to keep the 
soil open and porous. Bacteria and fungi decompose the 
vegetation, thus releasing nutrients for plant food. 

In Roberts County, mid and tall mixed prairie grasses 
have had more influence on soil formation than other living 
organisms. As a result the soils have a high content of 
organic matter in the surface layer. Also, reactions gener- 
ally are favorable to plant growth, and soil amendments 
such as lime are not required. 


Relief 


The relief, topography, or the position of the soil in the 
landscape, affects the soil by influencing its drainage, ero- 
sion, plant cover, and soil temperature. In Roberts County 
the slopes range from less than 1 percent to more than 40 
percent. In soils on east-facing and north-facing slopes, 
temperatures are slightly lower than in those on west- 
facing and south-facing slopes. 

Steep soils such as those of the Buse series have a limy, 
thin surface layer, while more gently sloping soils such as 
those of the Forman series have a thicker, dark-colored 
surface layer. These soils, however, formed in similar mate- 
rial. Excessive runoff because slopes are steep and the 
higher rate of erosion have retarded formation of the Buse 
soils. Soils in positions that receive additional moisture are 
thicker and darker, and generally lime is leached to a great- 
er depth. Forman soils in well-drained positions and Aastad 
soils in moderately well drained positions are examples. 

Soils in positions that are affected by a fluctuating water 
table generally have a dark-colored surface layer and are 
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mottled. Some are calcareous or contain soluble salts that 
a¥e brought upward in the soil and precipitated in the upper 
layers when the soil dries out. Hamerly and Vallers soils are 
examples of this. 
Time 

The formation of soils requires time for changes to take 
place in the parent material. This is generally a long time 
when measured in the space of years. Generally length of 
time determines whether the soil has reached an equilib- 
rium with its environment. Soils are “aged” as to the degree 
of soil formation in a soil profile. Those that have little or no 
soil formation are immature, while those that have well- 
expressed soil horizons are mature soils, even though the 
parent material from which they formed are of the same 
age. 

» ails in Roberts County range from mature to immature. 
Soils that formed on alluvial bottoms subject to varying 
degrees of overflow receive new sediment each time they 
are flooded. These soils have a thick, dark-colored surface 
layer, but their structure is weak. The continual addition of 
sediment and other unfavorable conditions has retarded soil 
formation. LaDelle soils are examples. The Buse soils are 
considered immature soils because they lack well-developed 
soil horizons, even though they formed from a comparable 
age as Forman and Peever soils that have well-developed 
soil horizons. Forman and Peever are mature soils. 


Classification of the Soils 


Classification consists of an orderly grouping of soils ac- 
cording to a system designed to make it easier to remember 
soil characteristics and interrelationships. Classification is 
useful in organizing and applying the results of experience 
and research. Soils are placed in narrow classes for discus- 
sion in detailed soil surveys and for application of know- 
ledge within farms and fields. The many thousands of nar- 
row classes are then grouped into progressively fewer and 
broader classes in successively higher categories, so that 
information can be applied to large geographic areas. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 and revised later. The system currently 
used by the National Cooperative Soil Survey was de- 
veloped in the early sixties and adopted in 1965. It is under 
continual study (4, 8). 

The current system of classification has six categories. 
Beginning with the most inclusive, these categories are the 
order, the suborder, the great group, the subgroup, the 
family, and the series. The criteria for classification are soil 
properties that are observable or measurable, but the prop- 
erties are selected so that soils of similar genesis are 
grouped together. The placement of some soil series in the 
current system of classification, particularly in families, 
may change as more precise information becomes available. 

Table 9 shows the classification of each soil series of 
Roberts County by family, subgroup, and order, according 
to the current system. Most of the classes of the current 
system are briefly defined in the following paragraphs. 

OrpER.—Ten soil orders are recognized. They are En- 
tisols, Vertisols, Inceptisols, Aridisols, Mbollisols, 
Spodosols, Alfisols, Ultisols, Oxisols, and Histosols. The 
properties used to differentiate these soil orders are those 
that tend to give broad climatic groupings of soils. The two 
exceptions to this are the Entisols and Histosols, which 
occur in many different kinds of climate. 
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TABLE 9,—Soils classified according to the current system 


Family Subgroup Order 
Fine-loamy, mixed __..------------------ Pachic Udie Haploborolls _...-------_---- Mollisols. 
Fine-loamy, frigid —- --| Typic Calciaquolls _-...----------------- Mollisols. 
Fine-loamy, mixed __-_ _.| Udie Haploborolls _._----------.-------- Mollisols. 
Fine-silty, frigid_..-.------------------- Aeric Calciaquolls --_----------------.-- Mollisols. 
Coarse-silty, frigid...--.---------------- T pic ott ele deaeeeesateesce seco, Mollisols. 
Fine-loamy, mixed ____---------.-------- Idarthentie aploborolls..-------------- Mollisols. 
Fing, Mix€d sn 0-- anna cena me mene: Udie Natriborolls _...._...-------------- Mollisols. 
Fine-silty, frigid _--..--.---------------- Typic Calciaquolls __.-_-_.---------_---- Mollisols. 
Sandy over loamy, mixed_---_.---------- Udie Haploborolls -..------------------- Mollisols. 
ee over sandy or sandy-skeletal, Aeric Calciaquolls ---_------------------4 Mollisols. 
rigid. 
Fine, mixed 2322222. 22s2csccéeeesenose Aquic Argiborolls__....-.-----------.----4 Mollisols. 
Fine, montmorillonitic, frigid Cumulic Haplaquolls ...-.--------------- Mollisols. 
Coarse-silty, mixed __-------__ Udie Haploborolls _...___-------_.------ | Mollisols. 
Coarse-loamy, mixed_------------------- Pachic Udie Haploborolls .--------------- Mollisols. 
ers over sandy or sandy-skeletal, Pachic Udic Haploborolls _-__.-----_---~- Mollisols. 
mixed. 
Fine-loamy, mixed-.-------------------- Udie Argiborolls___--_-...-----------.-- Molilisols. 
Coarse-silty, mixed ___ Pachic Udic Haploborolls -_-------------- Moliisols. 
Coarse-silty, frigid______ Aeric Calciaquolls ...------------------- Mollisols. 
Sandy, mixed, frigid -------- Typie Baraat wetatodenpouresscee le Mollisols. 
Fine-loamy, frigid --.--.---- Aeric Calciaquolls _- Mollisols. 
Fine, montmorillonitie___---- Udertic Haploborolls_-------.----------- Moliisols. 
Sandy, mixed -__--_---.-..- Udic Haploborolls -._------------------- Mollisols. 
Coarse-loamy, mixed ______-- Udie Haploborolls _------.-------------- Mollisols. 
Loamy, mixed..---.-------- Lithic Haploborolls --------------------- Mollisols. 
Fine-silty, mixed Cumulice Udie Haploborolls -__-_--_-..---- Mollisols. 
Fine-silty, mixed (calcareous), frigid__---- Cumulic Haplaquolls --.----------------- Mollisols. 
Fine, montmorillonitic (calcareous), frigid ..| Vertic Haplaquolls_..__-_--------------- Mollisols. 
Maddock _-__- Sandy, mixed ________------_-----------4 Udorthentie Haploborolls.._------------- Mollisols. 
Marysland .-.------------------ Hine emy over sandy or sandy-skeletal, Typic Calciaquolls _-----------.--------- Mollisols. 
rigid. 
Fine, montmorillonitic, frigid _-_---_----- Typie Argiaquolls_---------------------- Mollisols. 
Fine, montmorillonitic Udie Argiborolls___..-.--- Mollisols. 
Fine-silty, mixed (calcareous), frigid - Cumulie Haplaquolls Mollisols. 
Fine-silty, mixed _____-_----_---_- Udie Haploborolls ~_....-- Mollisols. 
Fine-silty, mixed (calcareous), frigid -_---- Cumulie Haplaquolls Mollisols. 
prior over sandy or sandy-skeletal, Udic Haploborolls _-_-------__--_-------- Mollisols. 
mixed. 
Coarse-loamy over clayey, mixed .__ -4 Udic Haploborolls --_---...-------------- Mollisols. 
Fine, mixed 2... .--sssesss26e -- Pachic Udie Arigborolls .._-__-----------4 Mollisols. 
Fine, montmorillonitie________- -| Pachic Udie Haploborolls --..------------ Mollisols, 
Sandy-skeletal, mixed ------------------- Udorthentic Haploborolls _----_---------- Mollisols. 
Coarse-loamy, mixed (calcareous), frigid _.| Typie Udorthents_-_.__.-..--..-.------_J Entisols. 
Fine-loamy, mixed -...------------------ Pachie Udie Haploborolls _..--.---------- Mollisols. 
Sandy, mixed ----.----------- - Udic Haploborolls ___-------------------- Mollisols. 
Fine, montmorillonitic, frigid __ 4 Argiaquic Argialbolls ......-------------4 Mollisols. 
Sandy over loamy, mixed__------ --| Pachie Udic Haploborolls _--...----------- Mollisols. 
candy Mixed, 2o<-<<244-255-- 45 | Aeric Calciaquolls -_---------.----------- Mollisols. 
Fine-loamy, frigid ---------_-_ -4 Typie Caleiaquolls .----------------------| Mollisols. 
Fine-loamy, mixed -__--------- =+| Udie Haploborolls...-2s-22-2.22es4---45 Mollisols. 
Fine-silty, mixed ___-__--_____ Pachic Udie Haploborolls --_-------------- Mollisols. 
Coarse-silty, mixed --------------------- Udorthentic Haploborolls___.--..--------- Mollisols. 


‘This series is a taxadjunct to the Ulen series, because in Roberts County the soils contain more medium and coarse sand than is typical 


for the series. 


Mollisols formed under grass and have’ a thick, dark- 
colored surface layer that contains colloids dominated by 
bivalent cations. The soil material in these soils has not been 
mixed by shrinking and swelling. 

Entisols are light-colored soils that do not have natural 
genetic layers or they have only weakly expressed begin- 
nings of such layers. These soils do not have traits that 
reflect soil mixing caused by shrinking and swelling. 

Suporper.—Each order has been subdivided into subor- 
ders, mainly on the basis of the characteristics that seemed 
to produce classes that have the greatest genetic similarity. 
The suborders narrow the broad climatic range permitted in 
the orders. The soil properties used to separate suborders 
are mainly those that reflect either the presence or absence 
of waterlogging or soil differences resulting from the cli- 
mate or vegetation. 


Great Groups—Suborders are separated into great 
groups on basis of uniformity in the kinds and sequence of 
major soil horizons and features. The horizons used to make 
separations are those in which clay, iron, or humus have 
accumulated or those that contain a pan that interferes with 
the growth of roots or movement of water. The features 
used are the self-mulching properties of clay, temperature, 
major differences in chemical composition (mainly calcium, 
magnesium, sodium, and potassium), and the like. The 
great group is not shown separately in table 9, because it is 
the last work in the name of the subgroup. 

Suscrour.—Great groups are subdivided into subgroups, 
one representing the central (typic) segment of the group, 
and others, called intergrades, that have properties of the 
group and also one or more properties of another great 
group, suborder, or order. Subgroups may also be made in 
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those instances where soil properties intergrade outside of 
the range of any other great group, suborder, or order. The 
names of subgroups are derived by placing one or more 
adjectives before the great group. 

Famity.—Families are separated within a subgroup 
mainly on the basis of properties important to the growth of 
plants or behavior of soils when used for engineering. 
Among the properties considered are texture, mineralogy, 
reaction, temperature, permeability, thickness of horizon, 
and consistence. 

SERIES.—A series is a group of soils having major hori- 
zons that, except for texture of the surface layer, are simi- 
lar im important characteristics and in arrangement in the 
profile. 


Additional Facts About the County 


Roberts County was created by an act of the Dakota 
Territorial Legislature on March 8, 1883. It is made up of 
parts of the former Grant and Richland Counties and the 
former Sisseton-Wahpeton Indian Reservation. Wilmot was 
the first county seat; however, with the expansion of Sisse- 
ton, the county seat was transferred to Sisseton in 1898, 
where it is presently located. 

Much of Roberts County is made up of the former 
Sisseton-Wahpeton Indian Reservation. This reservation 
was created by treaty in 1867 and confirmed by an act of 
Congress in 1874 as the home of the Sisseton and Wahpeton 
tribes of the Sioux Indians. Then, as settlers attempted 
to obtain homesteads, the U.S. Government entered in an 
agreement with the Indians that provided each tribe 
member selected an allotment of 160 acres. The remaining 
land was purchased in cash by the U.S. Government and 
was opened for settlement in 1892. 

According to the U.S. Census of population, Roberts 
County had 1,997 people in 1890. An infiux of settlers in- 
creased the county’s population to 16,514 by 1920. Since 
then the population declined to 11,678 (1970). Sisseton, the 
largest town in the county, has a population of 3,094. 

Two railroads that serve the county are the Chicago, 
Milwaukee, St. Paul and Pacific, and the Soo Line. U.S. 
Highways 12 and 89 and State Highways 15 and 10 are the 
main thoroughfares in the county. A municipal airport is 
located at Sisseton. Most of the county roads are graded and 
either hard surfaced or graveled. 

The main source of domestic water in Roberts County is 
from wells. Shallow water is mainly in gravelly glacial de- 
posits and in local deposits of sand and gravel alluvium 
along streams. In an area on the east side of the Coteau Des 
Prairies, free flowing deep wells can be drilled. Water from 
these wells is hard and contains enough chlorides, mag- 
nesium, and sulfates to affect the taste and use. Many wells 
provide enough water for household uses; however, there 
may not be enough for livestock. Dams and dugouts are 
oe to provide additional water for livestock on many 

arms, 

Three major drainage systems affect the piraae ie of 
Roberts County. The Little Minnesota River and the North 
Fork of the Whetstone River and their tributaries drain the 
western and southern part of the county. Small tributaries 
that flow in a southwesterly direction and drain the extreme 
southwest corner of the county then drain into the Big 
Sioux River which flows southerly into the Missouri River. 
The Bois de Sioux River, which forms a part of the east 
boundary of the county, flows north from Lake Traverse. 
The northeast part of the county has a poorly defined drain- 
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age pattern and is characterized by numerous sloughs and 
potholes. 

Agriculture is the main industry in Roberts County. A 
combination of grain farming, livestock raising, dairying, 
and poultry production make up this enterprise. 

Roberts County is one of the larger counties east of the 
Missouri River in the State, ranking 25th among the 67 
counties in total land area. 


Climate 1° 


The climate of Roberts County is a continental type and is 
largely determined by the movement and interaction of 
large-scale weather systems. Winters are generally cold 
and summers are warm to hot. Precipitation is marginal to 
adequate for adapted crops. 

Bodies of water and topography have some effect on the 
climate in the county. Numerous small lakes are in an area 
about 40 miles long and 15 miles wide just to the west of the 
western boundary of the county. Lake Traverse, about 15 
miles long and 1 to 2 miles wide, extends along a 
southwest-northeast line forming the northern part of the 
eastern boundary of the county. Big Stone Lake, about 25 
miles long and 1 mile wide, extends along a northwest- 
southeast line forming the southern part of the eastern 
boundary of the county. In places these lakes have a local 
moderating effect on the temperature. An escarpment ex- 
tending south-southeast ward from the northwestern part of 
the county rises to about 800 to 1,000 feet above the eastern 
part of the county. 

The climatic summary for this county is based on 37 years 
(1921-1968) of weather records taken at or near Sisseton, 
which is located in the central part of the county at an 
elevation of about 1,200 feet. The climatic conditions at 
Sisseton are representative of those at the lower elevations 
of the county. The mean annual temperature at lower eleva- 
tions of the county is expected to be within one degree of 
that at Sisseton. At times the temperature in the western 
part of the county averages as much as 3 degrees cooler 
than the temperature in the east because of the difference in 
elevation. Locally heavier precipitation occurs at times 
along or near the escarpment caused by the upslope effect 
with easterly winds. The average annual precipitation is 
expected to be within one inch of that at Sisseton at the 
lower elevations of the county. 

Temperatures have a large variation annually, and occa- 
sionally this variation is large from day to day. The temper- 
ature generally rises to 100° F. or more during the summer 
and drops to —20° or colder during the winter. Based on 
data taken at Sisseton, a reading of 100° or more can be 
expected on the average of about 3 days per year. A —20° or 
lower temperature can be expected on the average of 3 to 4 
days per year. A temperature of -—30° or lower can be 
expected on the average of about 1 day in 4 years. The 
temperature drops to 0° or lower on the average of about 40 
days per year, and it fails to climb above 0° on an average of 
about 5 days per year. Temperatures drop from 20 to 40 
degrees from one day to the next with the passage of a 
strong cold front. 

The chance of certain low temperatures after specified 
dates in spring or before indicated dates in fall is given in 
table 10. For example, the upper half of the table shows a 50 


'0By WaLTER SPUHLER, climatologist for South Dakota, National 
Weather Service, U.S. Department of Commerce. 
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TABLE 10.—Probabilities of specified temperatures after specified dates in spring and before specified dates in fall 
[Date from Sisseton, South Dakota, for the period 1932-1968. Table prepared by William F. Lytle, South Dakota State University] 


Dates for given probability and temperature 
Probability 16° F 20° F 24°F 28° F 32° F 36° F 
or lower or lower or lower or lower or lower or lower 
After specified dates in 
spring: 

90 percent ---------.-- March 13 March 22 April 2 April 15 April 23 May 7 

70 percent __.......--- March 20 March 30 April 9 April 21 April 29 May 14 

50 percent ____-__-___- April 2 April 12 April 20 May 1 ay 11 May 24 

30 percent _....------- April 14 qpel 24 May 1 May 11 May 22 June 3 

10 percent ___..------- April 21 ay 2 May 8 May 16 May 29 June 9 
Before specified dates in fall: 

10 percent __-------__- October 15 October 7 September 24 September 19 September 10 September 2 

30 percent _..--------- October 23 October 16 October 3 September 27 lee 17 September 8 

50 percent _----------- November 6 October 30 October 16 October 10 eptember 28 September 18 

70 percent ___.-------- November 20 November 13 October 30 October 23 October 9 September 28 

90 percent --.--.------ November 28 November 21 November 8 October 30 October 16 October 4 


percent chance that a 32° temperature will occur on or after 
May 11th. This is the same as saying in about 5 years out of 
10-a temperature of 32° or lower can be expected at Sisseton 
on May 11 or later. The 50 percent chance data is also the 
average data of the indicated temperature. 

Similarly, the lower half of table 10 shows there is a 70 
percent chance that a temperature of 32° or lower will occur 
by October 9th. Therefore, on the average, 7 years out of 10 
it will be 32° or lower at Sisseton on or before this date. 
These figures refer to air temperatures measured in a 
standard instrument shelter. Soil and plant temperatures 
vary somewhat from the temperature of the free air. Other 
temperature data as well as precipitation data are given in 
table 11. 

The average annual precipitation at Sisseton is 21.76 
inches with 16.98 inches or 78 percent falling during the 
growing season. Thundershowers are the main source of the 
growing season precipitation and produce a wide range of 


intensities and amounts. A rainfall of 1 inch or more in 1 
hour can be expected about once a year and a rainfall of 2 
inches or more in 1 hour can be expected about once in 10 
years. A 24-hour rainfall of 3 inches or more can be expected 
about once in 5 years. 

Hail occasionally accompanies the thundershowers and 
can be expected about 3 times per year in any one location in 
the Sisseton area and at lower elevations of the county. At 
times precipitation in the form of hail occurs more fre- 
quently along or near the escarpment. The months of most 
frequent hail precipitation are June, July, and August, but 
hail does fall as early as March and as late as October. 

The seasonal snowfall in the Sisseton area averages 33 
inches but has varied from 10 inches during the 1941-42 
season to 71 inches during the 1936-37 season. Strong winds 
often accompany snowfall and cause large drifts in and near 
sheltered areas while open fields remain nearly bare. Snow 
cover of 1 inch or more is present on an average of about 65 


TABLE 11.—Temperature 
{Data from Sisseton, South Dakota, for the period 1932-1968. 


Temperature Precipitation 
Two years in 10 will have— 
Average Average 
Average Average maximum minimum Average 
Month daily daily temperature temperature total 
maximum minimum equal to equal to 
or higher or lower 


January 
February .._ 


July 
August 
September __ 


October___ 


been cg 


Nwhkoag 


ow 


than— than— 


Inches 


$ PNwOME Ss 
BD Hs NM 00] M GA 00 SO 


NorannasS 


‘In 1962. 
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days per year, and a cover of 4 inches or more is present 
about 33 days per year. 

Wind speed averages 11 mph, and the prevailing direc- 
tion is from the south during summer and from the north- 
west during winter in most of the county. At times the 
escarpment has a local effect on the wind direction. Strong 
winds of 50 mph or more can occur during any month of the 
year, but they are most likely to occur during summer 
thunderstorms. During other months strong winds some- 
times accompany the passage of a cold front or an intense 
low-pressure area. 

It is possible for a tornado to touch down in this county, 
but it is difficult to give a meaningful probability of this rare 
event. 

Relative humidity has an appreciable variation from early 
in the morning to afternoon. It averages from about 85 
percent early in the morning to 50 percent in the afternoon 
during summer and from about 80 percent early in the 
meting to 65 percent in afternoon during winter. 

Sunshine is an important factor in crop production. This 
county receives about 65 percent of the possible sunshine. 
The highest amount of possible sunshine is in July and 
August when it reaches about 75 percent. 

ater loss experienced by soils and crops is indicated by 
evaporation from a large pan. The average annual National 
Weather Service class A pan evaporation is about 44 inches 
of which about 40 inches, or 84 percent, evaporates from 
May through October. The pan evaporation represents a 
maximum or potential evaporation. Average annual lake 
evaporation is about 32 inches. The actual loss from soil and 
crops is generally less since soil moisture is often limiting. 


Farming 


Prior to 1900 many settlers were speculators and trades- 
men who were not dependent on farming for a livelihood. A 
few farmers found livestock raising profitable; however, 
because livestock prices declined after the turn of the cen- 
tury, they began to raise small grains. Today, a combination 
of grain farming, livestock raising, dairying, and poultry 


and precipitation data 
Table prepared by William F. Lytle, South Dakota State University] 


Precipitation--Continued 
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production makes up the county’s farming enterprise. 

According to the U.S. Census of Agriculture, there were 
1,554 farms in the county in 1964. Of these, 74 were 1,000 
acres or more in size, and 290 were less than 180 acres in 
size. The size of Roberts County farms is increasing, and 
the average size in 1964 was 427 acres. Of the 1,554 farms 
reported 483 were classified as livestock farms, 465 as 
cash-grain farms, 236 as dairy farms, 198 as general farms, 
13 as poultry farms, and 161 as miscellaneous and unclas- 
sified. Full owners operate 485, part owners 715, tenants 
350, and managers 4. 

Raising livestock is the most important enterprise in 
Roberts Counts: Approximately 56 Poe of the total cash 
farm income comes from the sale of livestock and livestock 
products. Livestock reported in the 1964 census include 
76,000 head of cattle and calves, 18,700 hogs and pigs, 
21,100 sheep and lambs, and 165,000 chickens. 

Generally inventory reports of all cattle in Roberts 
County have shown an upward trend in numbers over the 
years. The number of hogs, however, has shown considera- 
ble variation, because production can be quickly increased 
or decreased depending on changes in market conditions 
and feed suplies. 

The major crops in Roberts County are wheat, corn, oats, 
flax, soybeans, barley, rye, alfalfa, and wild hay. According 
to the 1969 census wheat was harvested from 41,100 acres, 
corn from 51,500 acres, oats from 77,400 acres, flax from 
65,300 acres, soybeans from 16,500 acres, barley from 6,600 
acres, rye from 14,100 acres, alfalfa or an alfalfa mixture for 
hay was cut from 40,500 acres. There were 52,000 acres of 
native grass cut for hay. 

Information about the past history of cropping and live- 
stock raising in Roberts County can be obtained from the 
annual reports of the South Dakota Crop and Livestock 
Reporting Service (5). 
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One year in 10 will have— Average number of days with— 
Maximum Minimum Average Depth of snow 
total total Less than— More than— total cover 1 inch 
snowfall or more 
Inches Inches Inches 

2.01 3 19 
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3.19 3 8 
5.79 1 2 
9.76 0 0 
9.08 0 0 
8.13 0 0 
6.91 0 0 
4.59 : 0 0 
3.78 : 0 0 
2.97 : 1 5 
2.03 2 13 
. 33. ll 63 
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Glossary 


Aeration, soil. The exchange of air in soil with air from the atmosphere. 
The air in a well-aerated soil is similar to that in the atmosphere; but 
that in a poorly aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Alkali soil. Generally, a highly alkaline soil. salir an alkali soil has 
so high a degree of alkalinity (pH 8.5 or higher) or so high a percentage 
of exchangeable sodium (15 percent or more of the total exchangeable 
bases), or both, that the growth of most crop plants is low from this 


cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been deposited 
on land by streams. 

Association, soil. A group of soils geographically associated in a charac- 
teristic repeating pattern. 

Available water capacity(also termed available moisture capacity). The 
capacity of soils to hold water available for use by most plants. It is 
commonly defined as the difference between the amount of soil water 
at field capacity and the amount at wilting point. It is commonly 
expressed as inches of water per inch of soil. 

Bearing capacity (engineering). The capacity of a soil to support loads. 

Bottom land. A lowland that has been formed by alluvial deposition along 
a stream or in a lake basin. A flood plain, 

Buried soil. A developed soil, once exposed but now overlain by more 
recently formed soil. 

Calcareous soil. A soil containing enough calcium carbonate (often with 
magnesium carbonate) to effervesce (fizz) visibly when treated with 
cold, dilute hydrochloric acid. 

California bearing ratio. The load-supporting capacity of a soil as 
compared to that of a standard crushed limestone, expressed as 4 
ratio. First standardized in California, and abbreviated CBR. A soil 
with a CBR of 16 will support 16 percent of the load that would be 
supported by the standard crushed limestone, per unit area and with 
the same degree of distortion. 

Chiseling.Tillage of soil with an implement having one of more soil pene- 
trating points that loosen the subsoil and brings clods to the surface. A 
form of emerging tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less than 0.002 millime- 
ter in diameter. As a soil textural class, soi] material that is 40 percent 
or more clay, less than 45 percent sand, and less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Claypan. A compact, slowly or very slowly permeable soil horizon that 
contains more clay than the horizon above and below it. A claypan is 
commonly within 10 inches of the surface and contains appreciable 
amounts of exchangeable sodium. 

Climax vegetation. The stabilized plant community on a particular site; it 
reproduces itself and does not change so long as the environment does 
not change. 

Colluvium, Soi] material, rock fragments, or both, moved by creep, slide, 
or local wash and deposited at the base of steep slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrations of compounds, or of soil grains 
cemented together. The composition of some concretions is unlike that 
of the surrounding soil. Calcium carbonate and iron oxide are exam- 
ples of material commonly found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump can 
be crushed by the fingers. Terms commonly used to describe consis- 
tence are-- 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 
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Friable.—When moist, crushes easily under gentle pressure between 
thumb and forefinger and can be pressed together into a lump. 

Firm.—When moist, crushes under moderate pressure between thumb 
and forefinger, but resistance is distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate pressure but. can be 
pressed into a lump; will form a “wire” when rolled between thumb 
and forefinger. 

Sticky.—When wet, adheres to other material, and tends to stretch 
eomewna and pull apart, rather than to pull free from other mate- 
rial. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under very 
slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Continental climate. The climate in areas distant from the ocean; charac- 
terized by considerable variation in temperature and in other weather 
conditions. 

Contour farming. Plowing, cultivating, planting, and harvesting in rows 
that are at right angles to the natural direction of the slope or that are 
parallel to terrace grade. 

Cover crop. A close-growing crop grown primarily to improve and to 
protect the soil between periods of regular crop production; or a crop 
grown between trees and vines in orchards and vineyards. 

Diversion, or diversion terrace. A ridge of earth, generally a terrace, 
that is built to divert runoff from its natural course and, thus, to 
protect areas downslope from the effects of such runoff. 

Drainage class (natural). Refers to the conditions of frequency and dura- 
tion of periods of saturation or partial saturation that existed during 
the development of the soil, as opposed to altered drainage, which is 
commonly the result of artificial drainage or irrigation but may be 
caused by the sudden deepening of channels or the blocking of drain- 
age oo Seven different classes of natural soil drainage are recog- 
nized. 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and are 
free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are commonly of 
intermediate texture. 

Moderately well drained soils commonly have a slowly permeable layer 
in or immediately beneath the solum. They have uniform color in 
the A and upper B horizons and mottling in the lower B and the C 
horizons. 

Somewhat poorly drained soils are wet for significant periods but not all 
the time, and some soils commonly have mottling at a depth below 6 
to 16 inches. 

Poorly drained soils are wet for long periods and are light gray and 
generally mottled from the surface downward, although mottling 
may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have a 
dark-gray or black surface layer and are gray or light gray, with or 
without mottling, in the deeper parts of the profile. 

Eluviation. The movement of material from one place to another within 
the soil, in either true solution or colloidal suspension. Soil horizons 
that have lost material through eluviation are said to be eluvial; those 
that have received material are illuvial. 

Emergency tillage. Cultivation by listing, ridging, duckfooting, chiseling, 
pitting, basin listing, or other means to roughen the soil surface for 
temporary control of soil blowing. 

Eolian soil material. Earthy parent material accumulated through wind 
aetion; commonly refers to sandy material in dunes or to loess in 
blankets on the surface. 

Erosion. The wearing away of the land surface by wind (sandblast), 
running water, and other geological agents. 

Eutrophication. Refers to the decrease in lakes of oxygen in the bottom 
waters and the increase in plant nutrients. 

Fertility, soil. The quality of a soil that enables it to provide compounds, 
in adequate amounts and in proper balance, for the growth of specified 
plants, when other growth factors such as light, moisture, tempera- 
ture, and the physical condition of the soil are favorable. 

Glacial drift (geology). Rock material transported by glacial ice and then 
deposited; also included the assorted and unassorted material depos- 
ited by streams flowing from glaciers. 

Glacial Lake Agassiz. A sarge, nearly level, historic lake bed formed by 
deposition of sediment when glacial melt waters were blocked by the 

lacier and a large body of ponded water accumulated. 

Glacial outwash (geology). Cross-bedded gravel, sand, and silt deposited 
by melt water as it flowed from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift consisting of 
clay, silt, sand, and boulders transported and deposited by glacial ice. 

Green manure (agronomy). A crop grown for the purpose of being turned 
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under in an early stage of maturity or soon after maturity for soil 
improvement. 

Horizon, soil. A layer of soil, approximately parallel to the surface, that 
has distinct characteristics produced by soil-forming processes. These 
are the major horizons: 

O horizon, —The layer of organic matter on the surface of a mineral soil. 
This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below an O 
horizon. This horizon is the one in which living organisms are most 
active and therefore is marked by the accumulation of humus. The 
horizon may have lost one or more of soluble salts, clay, and 
sesquioxides (iron and aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B horizon is 
in part a layer of change from the overlying A to the underlying C 
horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or some combina- 
tion of these; (2) by prismatic or blocky structure; (3) by redder or 
stronger colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is the 
solum. 

C horizon.—The weathered rock material immediately beneath the 
solum. In most soils this material is presumed to be like that from 
which the overlying horizons were formed. If the material is known 
to be different from that in the solum, a Roman numeral precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually under- 
fos a C horizon but may be immediately beneath an A or B horizon. 


Illuviation, The accumulation of material in a soil horizon through the 
deposition of suspended material and organic matter removed from 
horizons above. Since part of the fine clay in the B horizon (or subsoil) 
of many soils has moved into the B horizon from the A horizon above, 
the B horizon is called an illuvial horizon. 

Infiltration rate. The rate at which water penetrates the surface of the 
soil at any given instant, usually expressed in inches per hour. It may 
be limited either by the infiltration capacity of the soil or by the rate at 
which water is applied to the surface soil. 

Lacustrine deposit (geology). Material deposited in lake water and ex- 
posed by lowering of the water level or elevation of the land. 

Leached soil. A soil from which most of the soluble material has been 
removed from the entire profile or has been removed from one part of 
the profile and has accumulated in another part. 

Loess. Fine-grained material, dominantly of silt-sized particles, that has 
been deposited by wind. 

Morphology, soil. The physical makeun of the soil, including the texture, 
structure, porosity, consistence, color, and other physical haber 
cal, and biological properties of the various horizons, and their thick- 
ness and arrangement in the soil profile. 

Mottling, soil. Irregularly marked with spots of different colors that vary 
in number and size. Wrattling in soils usually indicates poor aeration 
and lack of drainage. Descriptive terms are as follows: abundance— 
few, common, and many; size—fine, mediwm, and coarse; and 
contrast—faint, distinct, and prominent. The size measurements are 
these: fine, less than 5 millimeters (about 0.2 inch) in diameter along 
the greatest dimension; medium, ranging from 5 millimeters to 15 
millimeters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimension. 

Munsell notation. A system for designating color by degrees of the three 
simple variables—hue, value, and chroma. For example, a notation of 
10YR 6/4 is a color with a hue of 10YR, a value of 6, and a chroma of 4. 

Nutrient, plant. Any element taken in by a plant, essential to its growth, 
and used by it in the production of food and tissue. Nitrogen, phos- 
phorus, potassium, calcium, magnesium, sulfur, iron, manganese, 
copper, boron, zine, and perhaps other elements obtained from the 
soil, and carbon, hydrogen, and oxygen obtained largely from the air 
and water, and plant nutrients. 

Parent material. Disintegrated and partly weathered rock from which 
soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a prism, or a 
block, in contrast to a clod. 

Permeability. The quality that enables the soil to transmit water or air. 
Terms used to describe permeability are as follows: very slow, slow, 
moderately slow, moderate, moderately rapid, rapid, and very rapid. 
Numerical ranges in inches per hour for each class of permeability are 


as follows: 
Very slow Less than 0.06 
OW, 2 ree 0.06-0.2 
Moderately slow .2=0.6 
Moderate .6-2.0 
Moderately rapid 2.0-6.0 
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BBO on onasccn ann nudenepem am acnencscaemancaesnee 6.0-20.0 
Very rapid'. 22. 2262205 22 4e ae eesceesseswesee More than 20.0 


Phase, soil. A subdivision of a soil, series, or other unit in the soil 
classification system made because of differences in the soil that affect 
its management but do not affect its classification in the natural 
landscape. A soil series, for example, may be divided into phases 
because of differences in slope, stoniness, thickness, or some other 
characteristic that affects its management but not its behavior in the 
natural landscape. 

pH value. A numerical means for designating acidity and alkalinity in 
soils. A pH value of 7.0 indicates precise neutrality; a higher value, 
alkalinity; and a lower value, acidity. 

Profile, soil. A vertical section of the soil through all its horizons and 
extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in pH 
values. A soil that tests to pH 7.0 is precisely neutral in reaction 
because it is neither acid nor alkaline. An acid, or “sour,” soil is one 
that gives an acid reaction; an alkaline soil is one that is alkaline in 
oe In words, the degrees of acidity or alkalinity are expressed 
thus: 


1 
Mildly alkaline 
Moderately alkaline ____ 
Strongly alkaline -__-___- 
Very strongly alkaline _-__-------------------- 


Runoff (hydraulics). The part of the precipitation upon a drainage area 
that is discharged from the area in stream channels. The water that 
flows off the land surface without sinking in is called surface runoff; 
that which enters the ground before reaching surface streams is called 
ground-water runoff or seepage flow from ground water. 

Saline soil. A soil that contains soluble salts in amounts that impair 
ee of plants but that does not contain excess exchangeable 
sodium. 

Sand. Individual rock or mineral fragments in a soil that range in diameter 
from 0.05 to 2.0 millimeters. Most sand grains consist of quartz, but 
they may be of any mineral composition. The textural class name of 
any soil that contains 85 percent or more sand and not more than 10 
percent clay. 

Series, soil. A group of soils developed from a particular type of parent 
material and having genetic horizons that, except for texture of the 
surface layer, are similar in differentiating characteristics and in ar- 
rangement in the profile. 

Shear strength (engineering). The maximum ability of a soil to resist 
shearing or sliding along internal surfaces within a mass. 

Silt. Individual mineral particles in a soil that range in diameter from the 
upper limit of clay (0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). Soil of the silt textural class is 80 percent or 
more silt and less than 12 percent clay. 

Soil. A natural, three-dimensional body on the earth’s surface that sup- 
ports plants and that has properties resulting from the integrated 
effect of climate and living matter acting on earthy parent material, as 
conditioned by relief over periods of time. 

Soil separates. Mineral particles, less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: Very 
coarse sand (2.0 to 1.0 millimeter); course sand (1.0 to 0.5 millimeter); 
medium sand (0,5 to 0.25 millimeter); fine sand (0.25 to 0.10 millime- 
ter); very fine sand (0.10 to 0.05 millimeter); silt (0.05 to 0.002 millime- 
ter); and clay (less than 0.002 millimeter). The separates recognized 
by the International Society of Soil Science are as follows: I (2.0 to 0.2 
millimeter); II (0.2 to 0.02 millimeter); III (0.02 to 0.002 millimeter); 
IV (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the parent material, in which 
the processes of soil formation are active. The solum in mature soil 
includes the A and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the underlying material. 
The living roots and other plant and animal life characteristic of the 
soil are largely confined to the solum. 

Stripcropping. Growing crops in a systematic arrangement of strips, or 
bands, to serve as vegetative barriers to wind and water erosion. 
Structure, soil. The arrangement of primary art eae into compound 
ao or clusters that are separated from adjoining aggregates and 
ave properties unlike those of an equal mass of unaggregated pri- 
mary soil particles. The principal forms of soil structure are—platy 
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(laminated), prismatic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky (angular or 
subangular), and granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive (the particles adher- 
ing together without any regular cleavage, as in many claypans and 
hardpans). 

Stubble mulch. Stubble or other crop residue left on the soil, or partly 
worked into the soil, to provide protection from wind and water 
erosion after harvest, during preparation of a seedbed for the next 
crop, and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Substratum. Technically, the part of the soil below the solum. 


Surface soil. The soil ordinarily moved in tillage, or its equivalent in 
uncultivated soil, about 5 to 8 inches in thickness. The plowed layer. 


Terrace. An embankment, or ridge, constructed across sloping soils on the 
contour or at a slight angle to the contour. The terrace intercepts 
surface runoff so that it may soak into the soil or flow slowly to a 
prepared outlet without harm. Terraces in fields are generally built so 


they can be farmed. Terraces intended mainly for drainage have a 
deep channel that is maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, lake, or the sea. Stream terraces are frequently 
called second bottoms, as contrasted to flood plains, and are seldom 
subject to overflow. Marine terraces were deposited by the sea and 
are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay particles in a 
mass of soil. The basic textural classes, in order of increasing propor- 
tion of fine particles, are sand, loamy sand, sandy loam, loam, silt 
loam, silt, sandy clay loam, clay loam, silty clay loam, sandy clay, 
silty clay, and clay. The sand, loamy sand, and sandy loam classes 

___may be further divided by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of plants, 
especially soil structure. Good tilth refers to the friable state and is 
associated with high noncapillary porosity and stable, granular struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Wind stripcropping. Growing crops in strips that run crosswise to the 

eneral direction of prevailing wind and without strict adherence to 
the contour of the land. 


GUIDE TO MAPPING UNITS 


Absence of a capability unit, pasture group, range site, or windbreak group designation indicates that the 
mapping unit is not placed in that specified grouping, or the individual soils of a mapping unit are 


designated separately. 
unit and that of the soil series to which the mapping unit belongs. 


as follows: 


Map 
symbol 


AaA 
Ac 


At 


AVA 


BbE 


Be 
Bo 


BpF 


Eh 


FdA 


FeB 


Acreage and extent, table 1, page 12. 


Predicted yields, table 2, page 64. 


Woodland and windbreaks, table 3, page 70. 


Mapping unit 


Aastad loam, 0 to 2 percent slopes- 
Antler-Colvin silt loams----------- 
Antler soil---------------------- 
Colvin soil---------------------- 
Antler-Tonka silt loams------------ 
Antler soil---------------------- 
Tonka soil----------------------- 
Antler and Hamerly soils, 0 to 2 
percent slopes------------------- 
Barnes-Buse stony complex, 9 to 40 
percent slopes------------------- 
Barnes soil-------------------- 
Buse soil---------------------- 
Bearden silty clay loam------------ 
Borup silt loam 1/----------------- 


Buse-Forman loams, 20 to 40 percent 


Forman soil-------------------- 
Colvin silt loam, saline----------- 
Dickey fine sandy loam, 0 to 2 

percent slopes------------------- 
Dickey fine sandy loam, 2 to 6 
percent slopes------------------- 
Divide-Marysland loams------------- 
Divide soil---------------------- 
Marysland soil------------------- 
Doran loam------------------------- 
Dovray clay------------------------ 
Eckman loam, 0 to 2 percent slopes- 
Eckman loam, 2 to 6 percent slopes- 
Eckman-Zell complex, 6 to 9 percent 
slopes~------------- 2 - ne nr nnn ne 

Eckman soil-------------------- 

Zell soil---------------------- 
Embden-Hamar fine sandy loams------ 

Embden soil---------------------- 
Hamar soil-------------~--------- 
Fordville loam, 0 to 3 percent 
slopes---~--~--------- 92 -n en nnne 
Fordville-Renshaw loams, 3 to 6 
percent slopes------~------------- 
Fordville soil----------------- 
Renshaw soil------------------- 


De- 
scribed 
on 


page 


13 
13 


For a full description of a mapping unit, read both the description of the mapping 


Other information is given in tables 


Capability Pasture 
unit group 
Symbol Page | Letter 
I-3 56 K 
IIe-4 56 |------- 
Sletatetetatatal -- K 
eeteetatated -- B 
IIe-4 S60 | werner n- 
iaetatetatate -- K 
eee ~ | a2/-n3/ 
IIe-4 56 K 
VIIs-1 61 |------- 
IIe-4 56 K 
tIw-22/, 57 |a2/,p3/ 
IVw-2 60 
VIIe-1 61 | ------- 
Vw-2 61 B 
IIIs-1 59 H 
IIle-7 58 H 
IIIs-4 59 | ------- 
weeceeee “- A 
Siatatatatetatal -- B 
IIs-2 57 A 
IIw-1 57 A 
I-2 56 F 
IIe-3 56 F 
IIilIe-2 58 | ------- 
o------- -- F 
a lodattatatatal -- G 
IlIs-1 59 | ------- 
eecccee- -- H 
meeecen- -- A 
TIs-3 57 D 
IlIs-2 59 | -e----- 
Sietatetatatatel -- D 
weeceee- -- D 


Range site 


Name 


Overflow 


Thin Upland 
Silty 
Subirrigated 


Thin Upland 
Silty 
Wetland 


Silty 


Silty 


Sandy 


Silty 


Silty 


Shallow to Gravel 


Engineering uses of the soils, tables 4, 5, 6, 
and 7, pages 76 through 103. 
Recreation, table 8, page 105. 


Windbreak 
suitability 
group 


Number Page 


1 68 
i 68 
10 71 
1 68 
10 71 
1 68 
10 71 
1 68 
2 69 
10 71 
10 FL 
5 70 
5 70 
2 69 
4 69 
2 69 
3 69 
3 69 
3 69 
8 70 
1 68 
2 69 
6 70 
6 70 
10 71 


GUIDE TO MAPPING UNITS--Continued 


Windbreak 
Map De- Capability Pasture suitability 
symbol Mapping unit scribed unit group Range site group 
on 
page Symbol Page | Letter Number Page 
FoA Forman-Aastad loams, 0 to 2 percent 
slopeS----------- 93 no ern nnn nnn 24 T-2 56 -- -- 
Forman soil-------------~------- we | seesece- _ 3 69 
Aastad soil-------------------- eo | eeeeere- -- 1 68 
FoB Forman-Aastad loams, 2 to 6 percent 
Slopes------- ener nnn erent ener cern 24 TIe-2 56 -- -- 
Forman soil-------------------- See istetetetetetate ao 3 69 
Aastad soil-------------------- so | sessses= “- 1 68 
FoC Forman-Aastad loams, 6 to 9 percent 
slopes------------ een meen n nnn 24 TIIe-1 57 -- -- 
Forman soil-------------------- ae alata _ 3 69 
Aastad soil-------------------- Sn iataatatatatated “- 1 68 
FoD Forman-Aastad loams, 9 to 15 
percent slopes------------------- 24 TVe-1 60 -- -- 
Forman soil--~----------------- s= | Seeescee -- 69 
Aastad soil-------+------------ we | mee eeeen -- 1 68 
FsB Forman-Aastad stony complex, 0 to 9 
percent slopesS------------------- 25 VIIs-1 61 10 71 
Forman soil-------------------- -- 0 | eee ---- -- -- -- 
Aastad soil-------------------- == | asceess= -- -- -- 
FuC Forman-Buse loams, 6 to 9 percent 
slopes, eroded------------------- 25 IVe-1 60 -- -- 
Forman soil-------------------- Sr tte -- 3 69 
Buse soil---------------------- -- 0 | wee----- -- 10 71 
FuD Forman-Buse loams, 9 to 15 percent 
slopes, eroded-------------~----- 25 VIe-1 61 10 71 
Forman soil--------~-----<----- co | eee enne -- -- -- 
Buse soil---------------------- ae | aes -- -- -- 
FuE Forman-Buse loams, 15 to 25 percent 
slopes--~------------------------- 25 VIe-1 61 10 71 
Forman soil----------------+---- es te -- -- -- 
Buse soil---------------------- -- 0 | eeee---- -- -- -- 
FvE Forman-Buse stony complex, 9 to 40 
percent slopes------------------- 26 VIIs-1 61 10 71 
Forman soil-------------------- we | eee eence -- -- -- 
Buse soil---------------------- ss |, Sa Ssees et Rettatetetated Thin Upland -- -- 
Ga Gardena silt loam------------------ 27 I-3 56 K Silty 1 68 
GyA Glyndon silt loam, 0 to 3 percent 
slopes----------------- 9 - n-ne 27 TIe-4 56 K Silty 1 68 
Ha Hamar fine sandy loam---------+----- 29 IIIw-4 59 A Subirrigated 2 69 
HbA Hamerly-Tonka complex, 0 to 3 
percent slopeS+--~--------------- 29 IIe-4 560 | -------| ----------------- -- -- 
Hamerly soil------------------- -- 0 | weneen-- -- K Silty 1 68 
Tonka soil 1/------------------ -- 0 | weeee--- -- A2/,B3/ Wetland 10 71 
HcA Hammerly-Vallers loams, 0 to 2 
percent slopes----~--------~------ 30 IIe-4 56 | -------] ----------------- -- -- 
Hamerly soil------------------- oo | we ereeee -- K Silty 1 68 
Vallers soll 1/-----=----»-++— so | peneuesd -- |a2/,83/| Subirrigated 2 69 
HcB Hamerly-Vallers loams, 2 to 4 
percent slopes------------------- 30 IIIe-8 $8 |-------] ----------------- -- -- 
Hammerly soil------------------ er | eee ee cee -- K Silty 1 68 
Vallers soil 1/---------------- -- | w------- -- |A2/,33/| subirrigated 2 69 
HdD Hattie clay loam, 9 to 15 percent 
SlopesS--------------- errr rrr 30 IVe-5 60 E Clayey 4 69 
HdE Hattie clay loam, 15 to 40 percent 
slopes----~----------------------- 31 VIe-3 61 jnnenn-- Clayey 10 71 
HkD Hattie and Kloten soils, 9 to 25 
percent slopes------------------- 31 VIe-3 61 |-------] ----------------- 10 71 
Hattie soil------------~------- ee | ee eseeen ao E Clayey -- -- 


Kloten soil-------------------- wo | eee eecee -- G Thin Upland -- -- 


HsB 


HsC 


HvA 


HvB 


La 
Ln 


Lt 
Lu 


MaB 


MaD 


PoA 


PoB 


ReA 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Hecla-Hamar loamy fine sands, 0 to 
3 percent slopes----------------- 
Hecla soil--------------------- 
Hamar soil--------------------- 
Heimdal-Sisseton loams, 2 to 6 
percent slopes------------------- 
Heimdal soil------------------- 
Sisseton soil------------------ 
Heimdal-Sisseton loams, 6 to 9 
percent slopes-------~----~------- 
Heimdal soil------------------- 
Sisseton soil------------------ 
Heimdal-Svea loams, 0 to 2 percent 
slopes---------~------------------ 
Heimdal soil------------------- 
Svea soil-----------+----------- 
Heimdal-Svea loams, 2 to 6 percent 
SlopeS--+--+--------+-- 2 enn ene 
Heimdal soil-----~------------- 
Svea soil---------+------------ 
LaDelle silt loam------------------ 
Lamoure silty clay loam 1/--------- 


Loamy Fluvaquents------------------ 
Ludden clay 1/--------------------- 


Maddock loamy fine sand, 0 to 6 
percent slopes------------------- 

Maddock loamy fine sand, 6 to 25 
percent slopes------------------- 


Marsh------------------------------ 
Marysland silt loam, wet----------- 
Parnell silty clay loam 1/ es 
Peever clay loam, 0 to 2 percent 
s lopes--------------~------------- 
Peever clay loam, 2 to 6 percent 
slopes--------------------------- 


slopes--------------------------- 
Peever-Cavour complex, 0 to 3 
percent slopes~----~-------------- 
Peever soil-------------------- 
Cavour soil-------------------- 
Peever-Tonka complex--------------- 
Peever soil---------------------~ 
Tonka soil 1/-------------------- 
Playmoor silty clay loam----------- 
Poinsett silt loam, 0 to 2 percent 
slopes---~---------------------2-- 
Poinsett silt loam, 2 to 6 percen 
slopes--------------------------- 
Rauville mucky silt loam----------- 
Renshaw loam, 0 to 3 percent 


Renshaw loam, 3 to 9 percent 
slopes--------------------------- 


De- 
scribed 
on 
page 


Capability 


unit 


Symbol 


Page 


61 
62 


Pasture 
group 


Letter 


Range site 


Sands 


Silty 


Silty 


Silty 


Overflow 
Subirrigated 


Overflow 
Overflow 


Wetland 
Wetland 


Clayey 


Subirrigated 
Silty 


Silty 
Wetland 


Shallow to Gravel 


Shallow to Gravel 


Windbreak 
suitability 
group 


Number Page 


al 68 

2 69 

3 69 

8 70 

3 69 

8 70 

69 

1 68 

3 69 

1 68 

1 68 

2 69 

10 71 
10 71 
7 70 

10 71 
10 71 
10 71 
4 69 

4 69 

4 69 

4 69 

9 70 

4 69 

10 71 
10 71 
3 69 

3 69 

10 71 
10 71 
10 71 


Map 
symbol 


RhB 


RsE 


VnB 
Vn 


Wa 
ZeD 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Renshaw-Sioux loams, 3 to 9 percent 
slopeS------------- n-ne nnn rte 
Renshaw soil------------------- 
Sioux soil--------------------- 
Renshaw-Sioux loams, 9 to 20 
percent slopes-------------977--- 
Renshaw soil---------------+-+-- 
Sioux soil-~-------------------- 
Renshaw-Sioux stony loams, 9 to 40 
percent slopes------------------- 
Renshaw soil------------------- 
Sioux soil--------------------- 
Rentill loam, 0 to 2 percent 
slopeS----- non r nnn nner renee 
Rentill loam, 2 to 6 percent 
SlopeS---- -- nnn nnn errr nnn 
Sandy lake beaches--------~-------- 
Sieche loam, 15 to 40 percent 
slopes------------"------- eeeenne 


Slopes Sash sears ress Sass reeset 


SlopeSw~n- nnn nnn rrr errr rrr 
Sisseton loam, 25 to 40 percent 
s lopes-----~------ 7 nn rrr rcnnne 
Sisseton-Heimdal loams, 9 to 25 
percent slopes==-=-=-------Hss<--= 
Sisseton soil-----------~------ 
Heimdal soil------------------- 
Svea loam, 5 to 9 percent slopes--- 
Sverdrup sandy loam, 0 to 3 percent 
slopeS---------n nner ncn r errr nnn 


Slopes--------r rrr rte rrr eer stenn 


Towner fine sandy loam------------- 
Ulen sandy loam-------------~-------- 
Vallers-Hamerly loams, 

percent slopes 1/---------------- 


Vallers soil------------------- 
Hamerly soil------------------- 
Vienna silt loam, 
Slopess++sa-ssrseckensetsssscseos 
Vienna silt loan, 
Slopes==--=-s--sceeosstsssecsssre 


slopes------------------------0-- 
Waubay silty clay 
Zell-Eckman complex, 9 to 25 
percent slopes-------~------------ 
Zell soil---------------------- 
Eckman soil-------------------- 


De- 
scribed 
on 
page 


Capability Pasture 
unit group Range site 
Symbol Page | Letter Name 
IVs-2 60 [------- | ------------2---- 
w-neoH-- -- D Shallow to Gravel 
a ettatataaial --  [------- | Very Shallow 
VIe-6 61 |------- | ----------------- 
ence ene -- |-------]| Shallow to Gravel 
werccnn- -- ------- | Very Shallow 
VIIs-1 61 | ------- | ----------------- 
ene nne-- --  |-------/} Shallow ‘to Gravel 
Senate -- -------| Very Shallow 
IIs-3 57 F Silty 
IfIs-2 59 F Silty 
VIw-2 61 | ------- Subirrigated 
VIIe-1 61 | -e----- | werner ne rene nn ne 
IIs-2 57 I Clayey 
IIIe-3 58 I Clayey 
Vile-1 61 | e------ Thin Upland 
VIe-3 61 | ----2--| ----------------- 
wececeen -- G Thin Upland 
eo--eee- es F Silty 
IIle-2 58 K Silty 
IIIs-1 59 H Sandy 
IITe- 58 | H Sandy 
Lived 57 el ps! Wetland 
IVw-2= 60 
IIIs-1 59 H Sandy 
IIIs-5 59 H Sandy 
Tiw-22/ 57 | -weseena| ors sesesenecses 
Tvw-23/ 60 
ween r-HH -- A2/ ,B3/ Subirrigated 
Seiten -- K Silty 
1-2 56 F Silty 
ITe-2 56 F Silty 
-IITe-1 57 F Silty 
I-3 56 K Silty 
ViIe-3 61 | encnren| cen ewer ncn nnn ene 
zosersss -- G Thin Upland 
a+=-++--- =e F Silty 
2/ Drained. 


i Status of artificial drainage and feasibility of 


drainage determined by onsite inspection. 


3/ Undrained. 


Windbreak 
suitability 
group 


Number Page 


10 71 
10 71 
10 71 
3 69 

3 69 

10 71 
10 71 
4 69 

4 69 

10 71 
10 71 
68 

5 70 

5 70 

10 71 
1 68 

2 69 

2 69 

1 68 

3 69 

3 69 

3 69 

1 68 

10 71 
3 69 
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